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82 B. I JOKAM A nIERA
TT—— 2 A JVRAM T —

RARCE IR TRITTION H3Y'UCH " 31010 3460 sams GesyeaoBno TIOMOXKeT BeIsc.
Hiity gy '-J:l&).'!(h"lll;) Mouein: SHHOI] 6().’!03””.

B nzcronmee BPOMsD Siauciye MOUCKANCEnofl Gonesnyy CBOANTCS JGo g
oneparnpouy DACIATCH 13y na opranax MOU2BOIT clcTenyy, HanpanJienyo.-
Ay WK yoicrno RAMICH o e reeil mopamxennoi; nouKH, sGo e K
RN TS TIC TN Roncepnarnsimix Meroog Jdeucins, Bpemeno oGuervaionyy
COCTosIiC Godboro,

B napouiop MOTIINIC ISt JTevony MOUCKaNCHHO Gogtesy C MOJIOA)|-
TCABHLIALL pesynnraTay, Halnasna npuaicisnorey HACTOI pasnnuypix Tpas, j
0COOCHIO vaceTo TP 3TOM J1onoabayeres Hacroii Bonockop KYKYDPY3bl.
SI(CIIC'[JHMCH’I‘{]JII;HLI:\IH pabotamy COBCTCKHX yyonpx NOATBePIKALHDl Je-
uellble cBojicrny ipeitaparon Bosiockog KYRYPY3LI Kkak HKCIUCTOnHOro cpey.
crBa. Tlpn HpieHenm nacroep BOJIOCKOB KyKypyamn YBOsmyuBaeTes cexpe-
WA 2xeorant, ymennuacres C€ oMLl ocraroy, nomRaorest ee BSI3KOCT,
Yaeannuii pee i ConCpIKatite GiuapyGing, :

Ho nannwiy p. K. Anuena, BOJOCKI Kyxypyay p CBOCM CocTape conep-
AT caxapuernie, ZKUPOBLIC 11 CMOMICTBIC BeuLecrsa, saupnre Machia,  xmo-
rodmi, a taioke Bitamin C K, Haomney ocreicro P, K. Amey I
o bsicnsier yCROpeHiyo CBCPTBIBACMOCT, kposit y cobax npy BHYTPHBCHHOY
BBOJCHINT 1y IRCTPAKTOB 13 Bomockoy KYKYpPvanr,

C neyetnoi HeJasio npn 3abonenansx MOUOBLIX OpraHoB nacrof BO.10C-
ROB KyKypysul, osuAnNoMy, Brepppie ObLT Hpinichey g KAuHIke npod. Kop-
Hutickoro B r, Kpakope p 1885 r. ¢ Becbara NONOAKTITC LU A Y pesyJabrarayy,
0 uem CRILTCTeNLeTBY 10T YRasannst Baprauropsiy, Iror HACTOl, npuneneny i
UPIC moucunnix kaanigy 1 noj1ocTpon Katape moueroro NY3BIPST . noueypy
JMOXaHoK, He ToMLKO YBOTNUHBAT komivecrso BLIXCAICMOIT Mowir, wo Takxke
H yYMCHbINAR | KATADAILILIC sngcng JOXaNKax, oxasnipas Goneyroanio-
ee nelicrnpe, Crypep (1887) 3 TCucHe 5 qgep MIOTOKpaTHO yGemnancs i
CHOCOBHOCTI BLITs 0 BOJIOCKOB KyKypyvayy yenoxaunary  Gouyy p nouxax u
MOUCBOM nyspipe, A. [T Llyimykinze (1937) YEasuipaer, uyto oy g TCYEeH:Io

JICT A1 GOPLGL mdexunef; MOUCBBIX  myTefi ¢pean aApyrirx CpeacTa
NoJIb3yeTest nacroey BOJIOCKOB Kykypysu. KaK  «xopownm, ye basnpaxaio-
INIM TouKY ANypeTnuceKy CPCIACTBOM>,

Kpoxe YKazannuix ABTOPOB, mpnMenspmyx HacTon Bosockop KYKYpY3bl
pi 3abomcnany gy MOUCELIX myTeii, py, vactriocrn, npy Mouckamenuoly Go-
AC3HIL MBI B H3RecTHOl HAM Jmiteparvpe Gogee NOAPOGHLIX pamnbix o aei-
CTBHI 3TOro cpeaerpa He Hawny, '

B HeMuoroune e x JUTCPATYDHIX nieTounnKax YKasuBaeress Toanko
$hakT umpokoro HCITONL30Bavus BoMockop KVKYpy3ul 5 Hapoamoi MEAHIHe,
NONPOOHLIX ke paniny oG H3vueuun wroro JMUHPHUCCKIL  npinvensieaoro
CPCACIBA, 0 ero  1eqcGiion delicreny, o noxazanusx NpoTIRONOKA-
3dUHAX K ero DpIACHenno, M noka cnge He nmeea. Mouckaniennag bosean.
ACBOILITO pacnpocipanena, n peskoe CPCACTBO, KoTopoe npunecer obnerye-
e Goanlniy 310j Gouiesinio, nomicio OLITL BReRCno g NpaxTury. HMcexotd
I3 370l npeanocuingy Haxur Guto nponepeno  neficrnne Hacrost  BOMOCKOR
AYRYpyau na noyeuype Kamun pasangioro COCTana, nasntile v Goapipbix J1o-
JCiL, 1 g naTorerpre CARTCPUN B ve oy HpoSuprn in vitro, B ONbITHY
na [)HZ’;.’IH‘HH»I,\' )1\’”!3()']‘”!:1_‘( H[)()H(‘])S!.'HIL‘I, (’)('QH}[)(‘,’IHU(‘TI) I'IP(‘H()]’«'}T(].

lacroii BOAOCKROR Kykypvan N3TOTOR 5105 CACAVIONUNT 06pazoy: pance-
KII €VXIIX posockon B35 10 11 20 FHDNCIAIICHL B KonGy I 3nBaanes

.M.:'l J[(‘L"I’IL’L'IH{)()H.’HH!()I“I BOLI, HOCT1e yero ](().'l(/)hl‘ 31”\’[)[;1']’[)1(‘ BaTinivn
npoGiaang, NOepraer, ABTORIABIpOBaumIO 1py Aapnennn 0.5 aryocgep:
BoTCYCHIe 30 AnyT,

Npuroronicnyg; TAKINM 00Opasoy nacroii poliycrkancst yepea PpravTpo-
BATLUYIO Gyarary 1 CPRPILICIO pasimunades 1o npobupkanm, p KOTOpnhle 3ateM
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O Papyaxosoriueckoyy NefcTBHY HacTog BOJOCKOB 83

Ol TIOMeLIeH LI npeaBapHTCJLHO IT:OCTOPIIIN30BaHHbIC NoYeyHLle  Kawmuy
GHIPEICJILHHOrO Beca 1 pasannioro “HMIINCCKOrO cocTana, COCTOsIIHEC {3 oK-
caaTon, docdaton, KapGouatop 1 yparon.

OnHa vacrn npoGupok noyewaacy, B TEpMOCTaT npy Téuneparype 377,
a pyrast — octapasgacs Hnpit o6LiuIoii KOMHAaTHO{} TCMIICpaTy pe. HaGmone-
HIC 3@ COCTORHIICM Kalel] fiponoskaqocs B Teycne 20 — 50 JULCH, npie)
HACTOIT BOJIOCKOR KYKYPYy3ut uepes xancipie 3—4 aus MeHsICH,

PALC CHAYYACB NOYEUNBle Kani NOMCWANICL 1 eaect, Mo UeJI0BeKa
It HACTOST BOJOCKOR KYKYpy3bl, HO 3T0 He OTPAXKANIOCL A pesyapTaTax OlLl-
TOR,

B pesyastare ONLITOB HaGmonajocs gy nocTonenoe pacreopeine
kaMnei (ecaur omir cocrosmg H3 mpGonaTOB) W paspyuienne iy c o6pa3so-
BARHCM nocka (ccan ounr e B CBOCM cocTaBe yparty 1 tocharnr). Ha
KaMHH, cocrosuyie 13 OKCaNaTOB, Hactoii  BoJsocKop KYKYPY3nl  3aMeTHoro
ncfictsisy He oxasninag, Bwolio YCTAUOBACHO, YTO npolicec pacrBopceHis g1
PA3PYIICHUST KaMiucii ntoyek 1AeT Guletpee, Gogee UHTCHCHBHEee npi TCMIIepa-
TYpo 37°, yem P O0LINHOI KOMHATHOJ (TaGmmu, 1,2, 3, 4).

Hance Guun HDOBCJICHLI ONLITHI [1O YCTAUOBJACHIO GaxkTepiocTaTIyecKo-
TO  GaxkTepuLIoro joficy BHST 3TOro nacros g GICIVIONHE  naTorenpie
Gaxtepun: Staphyloecoceus albus, Sh‘cp(ococcus, Bact, coli commune,
Bact. dysenterjae Flexner, Bact, Lyphi abdominalis, Bact. dvsenieriaoe shi-
ga, Brucella abortys bovis, Brucella suis, Bact. anihracis,

B peayaprarte OKA34110CL, MTO Hactoy BOJOCKOR KYKVpy3bl 1 KouueHr-
pamitit 3 — 5 -— 10— 20% p0 oGnanaior ny 68KT(‘])H()C'I'Z\THlICCKH,\T, . Bax-
TCPHIARLIM neiicTniea Ha YKA3aHuULIe matToreHn,e Oaxrepin.

Toxciunocry, e npenaparos u3 Bosockop KYKYPy3ur nsyuanacy na .1s-
rymkax. R IR ¥

Msyucuire noxasaJjo, yro SABJCHIA, nabaiotacMpie 1pi obe neficToiny
lacros, npeacranasior Goabiioe pasnooGpazie p SABUCHNMOCTII KAK OT -
BUAYAALHOCTIT JKHBOTHOIO, Tak 11 of KOHLCHTPpaImInT nacTon 11 oro no3ur, JIs-

FYIIKaM Bominoch NMOTKOXHO B Gpioutnof mnhariieckii MCIHOK oT 1 jo -

S w10 1 20% HacTos BOJIoCcKkop KYKYPV3LL.

Kaxnan nosa NCILITLIBAJIACh  cHavaga g OMOIT  asrymike, a 3areM
Ha Tpex-uernipex AKUBOTHBIX, NpunMepHo Olttaxonoro peca (45 — 50 r). Tax,
B.cepun 1 (10 JATYUICK) cpeannii pee KORNoM asrymkn ona 15 I\ B cepin
2 (18 JITYUIeK) — 50 r, p ceprn 3 (8 JANYWICK) JRIBOTHBIC Bechy no 50 r
(TaGanr 5, 6, 7). .

13 npupenennpix AQHIBIX BHANO, 4YTO JATYWIRIL nodywnsue  20%  ya-
CTOl BOJIOCKOR BYKYDY3bI B Kositectie 6 ag 11 Goublge, mout pee norn6ai,
4 JSrYIOKY, noayunpie HacToll B Menpure RoHuenTpanun (10%), ocraancy,
HKUBLIMIL BecaoTpa ng TO, UTO KoamuecTo BBECHNORG mr 10% 1 20% pa-
¢rost Obino oMtlaxoso,

Kourponpupe JATYUIKH, HOMYYIIRINIIQ OLHHAKOBOC KOJIHYCCTBO (ot 1 go

M) 0,65% bacrsopa xJaopnucroro Harpa, Bee ocradmen xnp.
3aBUCHMOCTII OT Koitenrpannn nacros JSATYIUKIE BOJH CoGst no-pas-
loary, Ilnnpm\x(*p, nocac sueacnus 1G% HACTOST JITYHIKI uyBeTBOBANIY celst
e, uenm e, KOTOpLIAt Oblar Buegen 20% Iactoil,

[Mocote rnesems HACTOST Mbr npoBepsd cpes yac obuice  coctosime
AuBorunx, Koop,umas ABIDRCUITL  y Jsiryiiek Gnign coxpaltiena, 3a jc-
KHouCen oy, ROTOpble noayvanr o 7, 8, 9 a1 nacion: Vonocauennx aq-
MCUATACH NCKOTOPAsT BsttoeT Boasmmenusx, Ia suenmpe pPasapamensr -
MMy pearuponamy axtinno. Uepes 4 — 5 yacop LBCC IBINYUIKG UyBeTIOBa-
HEceGst Xopoio, 34 HEROUCHHC A TeY, ROTOpLIC nonyuair 7, 8, 9 oy 92075
HaCTos; y nocaeminx HabJronanuch Hocrencinioe vrierenue BSLTCCTH, 1O
Hpi pasapameinn ony AT KOODUHIPOB AN npnraior, uepez 8 — 10
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Tabruya 1

Hactos anocxos kyxypyam (11.11-1919 r.)

oy

I T e “/4( '2/;’27 Sl TEm e ratie :E = ! (’?,f - = . N )
= | Copr noveunux Kamnes Tevmepatypa = g Bec Bec Bec Bec Bec ' Bec | Bee p
= 58, ~ - i C3yAbTATH ONbiTa
Sl N npoGuprir o gmmre L BLT L wou | s | g i o P20 gl s o A
- J/;r/ 7‘2’!?7‘7(@5'6 7e. r{unhj Fest é’ Q= ’ . ,JCCI ‘ J o ’\/V/’a c/;’/ LT reruf.
. l . o _ L ] D)
1 rbm@nmuﬂu-npodnp_xal Komuariag 1950 1935 1715 1310 930 65 15 Paspyuenue Henoauoe,
’ BRI , - com ,e,,,/p, l 3MCHeHrte nger  meg-
//,c:l_pép e - ,rrf/u&w;o/ JCHEO

2 Pochatiibit—npobupra T-pa 1epumo- 1030 710 l 300 125 83 5) Moanoe paspywenue, xa-

N 2 Ferdt S e ne’| craﬁx‘/% MEHb B Buae Meaxoro
2 |Thernestn: Aemp, necxa

3 | Ypatuuii - npo6unka Komnarnan 700 690 535 510 420 2:0 135| <) | Henommoe paspyuenue, -

N 1/ ) T com Teng. KaMeHb B BHge wmeakoro
,[/m?ch- Ferf4ule pe } necka
4 Y patuntit—npobupka « T-pa 1epyo- 500 375 210 | 105 75 | ] z-/J‘ [Toanoe paspywenne, ka-
N2 oy Al ez ctata MEHb B BHAe Mmeaxoro
Thecmorded Tng] necxa
5 Oxcanatunit—npobupka Komna_r/nan 3055 A &[,,,y”
-NQ 1 ‘\ /;)wm, mp. ) .
OXalaie . Tost ﬂ&ml' 4 b e 3 3 MeHdewwuj

6 Oxcanmﬁbxﬁ—npoéupxa: T-pa Tepmo- 2000

Ne 2 -—fe.'f ‘fulcc ne. @ crara
hermosiod fenb . . e)

7 Kapoonamuﬁ—npoﬁup- Komuathas 2300 2015 - 1755 1360 ] a85 715 310 175 YMensienne o6vema
K2 M 17 n’vm-'/fnt/u KaMHA, ocanka Her
Carﬁanaffa— Fert JM& o. |

8 - Kapﬁovvar;:§ﬁ~npodup- T-pa repmo- 1750 1010 520 215 125 20 }p) Pacteopenne foaHoe,
Ka N2 2 . cTara OCajKa HerT, HacToil npos-

Fes? fu::;‘\’ -/4(,”,w-7,,f/ , payHLI
ae: feny
'/?Emar,(f:. e I
Opuucuanne, Hoxepa MPOGHPOK NaHLI ye10BHO, Bee npo6uprn nox Ne 1 waxozuasncs ONBITE B yCICBHAX KOMHATHON TeMneparypu (16-—189),
HPOGHMPKH Na 2 g TCpMOCTATE npn Tennmeparype 33--37°, Bee Xamned no peex Tabastiax nam g MMJIHIpaMMaXx,
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) Tabauya 2
Hanubie onvita Ne 2 no H3y4eHH paapymaemoc;u"noqeqﬂux KamHed nojd BAHSHHeM 5% nvacTos BoJocKoB KYyKRypy3sel (17.1i1-1949 r.)
- = e 7 p ,:/. 7 ] , ] i
ot | Type o,,{’ &14n2y Aones Temnepatypa | 3 = . v "'U;fj#‘ o< - " s | Tertrecudts
= | “OPT noueuukix kamuejf |1PH ONWTE: KOM-| = = . @O ﬁBec}’ ( Bec™ | (Bec> |, Becy | Bec | Bec
= : HatHag 10—16°| = 2= - il I N e Pesyabtat onmra
= u N npobupxu Tepyoctata— | 8. . | 20 (11D | 23 410 | 97 A2 aw 50V 8 (V)12 (IV
Z land Fuut tile no. 36—-37° SRy | HMacek = Aprbf= '
FPhophate = FerF 7ot aet 1 ' a)
1 Pordatnniii—npobupra| Komuarnag 520 505 410 385 300 265 210 | 115 Paspymenne, xamenp g
Ne 1 comFeup. BHIE MEAKOro necka
/%ar;,;n:‘{t—— TerFbull . 2 Thetmordnd Fap. @
2 ¢érrbammﬁ-—np06upxa T-pa repmo- 400 310 205 180 125 75 Paspywenre noanocrsio,
No 2 cTaTa KaMeHb B BHAE MeaKoro
Ca/fo,,a:/z; 71—6!*;1-1@40./ A’ODM?‘?Mf' anecxﬂ
3 Kap6ouarnsii—npo- Komuarnas 1300 1295 1270 1200 1160 1145 H25 1 190 PYmensmenne ob6sema,
Oupxa Ne | ocajgka ner ‘
(aré?oﬂa'f“e. - %ef./'?/ubﬁe_ 0. 7}0»10!‘/”’/' 74/(‘7‘7 i ' aﬂ
4 Kapbonarnuit —npe- T-pa repmo- 1215 1205 1170 1100 105 95 60 Peskoe  yuenswenne
Gipra N2 2 crara obbema, oCaska per
-g//a'f‘e_ Fert-tuele ne./ e) .
S | ¥Ypatuniii - npobupka Komuaruan 700 605 570 545 495 460 410 | 325 | Ymenbwenne o6beMma, B
Ne 1 Koom A eup. ocanke necok
Llrate- Hest Fiby o ? )
6 Y patusiii—npoGupra T-pa tepmo- 1000 705 548 490 310 250 63 [ 110 [ Peakoe mamenenne o06n-
Ny 2 L cra;rlg o €M3, B 0CajiKe Mecox.
CXa /4’41‘& - %fffufenc./ crmos v
7 Oxcanarnuii——npoéup- Komnaruas 2000
) Ka Ny | Yoo m Zewp. .
Lxelite - Fertdils no.? b e 3 H 3 M e # e n u #
8 Oxcenatuuii~nposup- T-pa repmo- 4500 No dd'éfﬂ

Ka Ne 2

CTara
7%&,,,4:;’:?*
he l’/u/p.

Hpuseuansy e. B nannux

/€Cnm rds

ONMLITAX KaMHH noyex nome

Jn 7‘Ae:¢fuf:, Fhe [l'f/néy P ner

I2auch B CMecCh HACTOo% BOJOCKOB x)-‘Kypysu H MOYH,
corn S Bk 1nfition an

.wcre./;/'tztr-/ info a m/lV/'-"(

Ule. ©

B3d

T0# OT 310pOBOro cy6Lekra,
| Urine Fake,

rem a
/{ea/’fxfy Su «é&ci“

€0MIOI08 BOLIRH HHEL1OgoY Roxonnioronended o
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' .Mgm/o“’fa I ' Tabaruyg 3
Haunme onwita: Ne 3 no Hsy)«/enmo Pa3pyuaemdern NoYeYRLIX KaMHed 1{03:4 B:ms:'HHeM 10%, nacrog BOMOCHOB KYKypyan (15.VIil—1949 r.)

R e g e e N ot e
(, & | “OPT novesnnx xay- :;’"]OL’H'TS-' K;’-’g’{' Sg.. Bec Bec | Bec Bec Pesymstaty omura
= THa - 16" el I R = N
= [ Helt n N npodupx repwoctara— |2 =5 lofViltoyving) X sX° X 190X 24/ 2@39 ¥
% |aud et Fibe o 36—370 223 Hug” . \J/ San
Fiespdote . PorFdylatrT ' 1
I | &0 @atnmi’x-—npoﬁnp- Kovuathag 1030 | 1025 | 1015 1010 | 9co | sg5 883 | 875 860 840 | 815 805 755 ,
Ka N | ' fo0m 2‘(7’- & —] o Ju;fvuz%°
Fhocphats . Tt i 00 |2 . EEY (»o,,ff e
2 <bo‘ccba1'nuﬁ-npo6up- T-pa repmo- | 1050 1000 | 875 | 8p3 755 ) 700 695 605 | 400 | 215 11 g gg _
K 2 T etieiht o, \ 2
3 Kapﬁommuﬁ—-npo- }(ow}g}naﬂ 61.0 | 3650 | 3310 1150 | 300 | 310 2A5( 175 | 100 075 020 KaHEHb6 pacipo-
Gupxa Ne | een Tenp. ' . Praca Ges ocag-
quép,,i:/e- FerdAibe i FIaN ka. [lpoue
ne-/ 84 CTBOpeHKE  preg
A pl- )
V20 Bonate - fw%&” Therrcrid Huh 55X Meanenno
4 KapGonamui&—-npo- o T-pa repmo- 1 510 410 [ 405 | 305 | 200 175 75 25 A &/ l/D'J
Gupsa N» 2 ¢rata N Arisldbutoin
L rnte . et 2o ae./ '/-.ﬂwm%amlﬁv v ﬁ) :
S 1Yy PaTHLiA—npo6rpxa Kompatnag 530 [ 495 | 490 355 | 3251 315 3051 295 | 270 265 | 2401 230 Mensenuge paa-
Ne | /A\ PyweHune
) rate. Hert il o 2 Th erm ostst-Folp. ' { Sye B
6 b’pamuﬁ-—npoﬁupxa T-pa tepmo- { 500 405 [ 310 205;{ 110 80 85 60 /5 3=/ 1 Ocanok B Bupe
Ne 2 CTaTa @< necka, npouece
Ox’aéfe-ﬁu‘fu&no- / ® f,,,f/t,f,_ . pa:;dpymeuﬂﬁ Gucr-
7| Oxcanatupiit —npo. Komuarnan | 4809 | | : obotruchs, | PH
(3
Gupka Ne | eom Femp. B e 3 H3uemneyyap
ﬁlro/;’qfe-fa/‘fuﬂno.? &'{
8 Oxca.rxamuﬁ~npo-' T-pa repmo- | 2600 Ne “"/U
6upxa Ne 2 cTara

TAermeasta -/'7"47-.‘

EY
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Tao'./mqa 4

Haunste onmita Mo 4 no H3YYCHHUIO Pa3PywWIAeMOCTH MOYeYHBIX KaMmHefi Tadte +
NOx BAngHHeM 200, Hactosm ponccxor KyRypy3sl (17.X—-i949 r.)
' pe o !}VI,P'P“ —-'J’f‘ o o /{») e L Z(/y“' :’;7/' ) ﬂ\r‘ T 7
”,I.- # 1‘? . _744’..', STCHeS L/" g ( K - ~ ’\ ~ r'\ 7L
[7Em C[opr NOYEYHLIX KaM- gqeg;ﬁpgf){ﬁéggg liepsugumit| Bec Bec/ Bec) g Bec | Bec | Bec Bec r? recudd
\; ) ] el 1.65, Tepvo- | BEC KaMis g e 2D = - Pesyabtatu onwra
= ned n N2 npobupkn cTata—36-.37° 17X~ 279& 4XL| XD | 100X | 13X 15/X1 | 18/XI1
= and ForFtule neo. ot — I ] N -\\ﬁ\a/gy."“ N
|
PAOI’,D/;IQ:’L&— :7%5/«?#'?[“& no./
1 Pocharnpii— npo- Aoom 7“”"/’- a)
Orpka M ) Komnarnas 160 115 95 80 71 65 30 S | Yactrunoe paspyuenue
Phosplete - Forddube |pur |
2 Pocdathuii—npo- 4)
Gupka Ne 2 T-pa Tepmocrara 510 325 181 102 88 52 [Tomioe paspyiuense,
' THhermostad 7 KaMeHb 8 BHAE MEJKO-
r ro fnecka
far&nqﬂ"e—ﬁ/%?/& tne ./
3 KapGonatunit—npo- : e) .
Gipra Ny 1 Komuataas 130 115 100 93 67 46 41 32 | Ioanoe pactsopetine,
foom Tenp. ocagKa HeT, HacTod
(o rbonate Tertdiuo no? npospawn
4 KapGounarunit—npo-
Oepka Ne 2 T-pa tepmocrara 155 120 102 98 81 69 32
ﬂfrm a!‘ﬁf 7%‘470
N
Oxa bt Terdtute po. t
5 Oxcaaztunii—npo- ’
Cupka Nz i Komnataan 2210 ]
, o60m Hemp. '
Oxatade . HertFubene. 2 m P B e 3 3 M e neunwwmnt
6 Oxcanatanit—npo- : : ..
' Gipxa Ne 2 T-pa Tepmocrara 4550 f Ne Mqﬂj” .

Thermecta:t :/@4794

B0XJ0I08 KOIdBH HHELOYOY Kondnnoronended Q
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'ﬁé/’e_ 5 o
Tabauya 5
6 % ¢ —_—
.pf”‘/"’yg / /’ ,MZQ_/P/ Ho3a BBenennoro xaxaok Wumder of ﬁd%"i‘
£1 8k Jnfusion s ’g ) asrymke 109/, Hacros Korugecrro an- Peayabtar
> ea A/&y /,'n ,,,PJ BOJOCKOB KYKYpy3Hl Tyuiex B ONKNTE onMTA
B “"l) ﬁauefl’ o#fuf l
4 2 : ,
5 2 Kusotrue « Animals atlve
6 2 SHBH
. 7 2
8 2 “Tabl b
" Tabruya 6
Dose ef 20l corn 310k - ‘ :
s 0lution 1'ayected 1ate " Iosa meepemvoro xaw- | Mimter 'ffuf/f‘ﬁ
/,, P, no#t nsrywke 20/, Hactos| Koangecreo nary- Pesynbrar
Er a(j{r? /”’ < J BOJIOCKOB KYKYDy3hl uex B OlMTE - onmTa
B Ma ' Hesuphs .9/[ Herdt

Xusoruse wuph: - Hnrmady,

5 3
6 4 }3 — noruban, « ohed 4%
| — %HBO & afve
7 5 }2-— NOru6AH, <« oréd
3 — uBH e alive.
8 4 }}Klmomue N0-_ Animals
9 2 rH6aK A.ed
Tabte 7
TaGauga 7
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HacoB JIATYLWIKH VIPauuBaJi CHOCOGHOCTb KaK K KOODAHHALHH ABHMCHH T,
Tax n K npbikkaM. ITpuGnu3auTesisHo yepe3s 6 —7 yacoB NoCAe BBEHEHHS
20% nacros B KonuuecTBax 7, 8, 9 MJI NBUIKEHHS JIATYLleK CTaHOBHJHCHL BCe
Gostee H Goslee BAJBIMH, BMECTO NpBLIXKOB OHH JIMLIb MeLJIeHHO nepeasHra-
JINCb M, HAKOHEL, CTAHOBHJHCh COBEDIIEHHO HEMOABHMHBIMH, AbIXaHHe Mpe-
Kpaanocs, peduexcsl yracaiu, — ofrrappered, vaniihed

IlpuBoiumM nanHble H3 NPoOTOKCMA ONBITOB | CepH. JIaryuike, Becom 45T,
,BBeJIeHO B GpIOIWIHOI MHMbaTHyecknil Meinok 7 ma 20% HacTos BOJOCKOB KYy-

Kypyssl. Uepe3 2 yaca y JAryIWIKH nosiBUJIach BSJIOCTb. Hepes 5 yacos
NIpH BHEILHEM pasipax{eHHH OHa MEIJEHHO M ¢ TPYAOM (epeapuraercs. Ha
Apyro# neub B 10 yacos yTpa Jisarymxa Gbiia HailieHa MepTsoil. Bec ™Y-
na-— 52 r. [Ipn BACUINEM €ro OCMOTpe OCOGHIX M3MEHEeHH(l lic OOHAPYXKCHO.
%mom& i} IMpu BoxpriTHH GelpeHHbIX JHM(ATHYCCKHX MEUIKOB y JryiKs Gblio
HaHZeHO ¢ o0elx CTOPOM 3HAYHTEJBHO® KOJHYECTBO CBETJION, npo3pauHoii
HHAKOCTH. B OprouwrHom JinMdaTHUecKOM MelIxe TakKe obHapyxeHo GoJb-
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[0e KOJIHYECTBO ¢JICrKa OKPalleHHOi B kedtopatblil . uBer JiumdbaTiuecKon
HHAKOCTH. B mosocTH »KHBOTA — Ta Xe€ KaprtHua.

Cepaue — B AHACTOJIE, C CHJILHO PACUIMPEHHBLIMH Npeicepansamu. Ha we-
XaHHYECKOE pasfpaxceliie KeJqyAoueK cepaua e orpevaer. [feueHp yMeub-
jieHa, Cepo3eJIeHOTO UBETa, KOHCHCTEHINS ee ILVIOTHee, yeM B Hopme. JKeny-
10K ce runepemuposan. ITosocTh eesiyiKa Ges ocolbix uameHenuit, Jlerxne
B HOPME.

Jaryingka Ne 2, pecom 45 r. B 14 uacos juist eit B Gplouinoit gisdarhie-
ckHii Mellox BBefeHo 8 ma 20% HacTost BoJIockoB KyKypy3sl, Yepes 30 -
HYT TOCJIC BReICHHs Jrylka craja Gosee Bsiyiol. B 16 vacos nossmiacn
weGodLiuast oTéyHoCTL Bex. Ha Buemnne pasapakeHust JUITYiIKa  OTBeyacT
pano. B 19 vacon japixanite crajo oueHb peakuM. Ha mhemnie pasgpaxenust
aAarylika ne orpevaer. B 20 wacon asirywka norinbaa. Bec tpyna—060 r. pui
BCKPLITHI B 06JaCTH OCAPEHNHbLIX JUMDATHUCCKIIX MEIIKOB cicBa i COpasa
MHOTQ KIUIKOCTI, ILpHUCM <Jiena uaxocri Gonaoure, Ha nepeaselt creuxe
MBI KUBoTa nazencniit ver. Mmceres oucHn cmabas runepeMust KOKit -
BOTA.

B 6plownon anmdaTHIECKOM MEUIKe — HeGOoJbIIoe KOJHYCCTBO <¢B06O1-
HOM UAKOCTH, D IOJIOCTH »KHBOTa MHOTO NPO3PAYHON MKILKOCTH.

Cep/ille OCTaHOBIJIOCHL B JHacToJie, nepenoanennoe kposbio. Ilpm wme-
XaHHUECKOM PAa3IPaxCHI  Cepalle ABaxAb <Jjgabo coxpartuaocs. [leucin
HeGOJBIIIX pa3Mepon, ceposdedeHoro usera, Keavaox it Opplxeiika caerka.
rHnepeMHpoBanbl, 6onee ueM B HOpME. '

ACeaviaox 6e3 ocobux nanveteHnii, Motcnolt ny3abips B HopNC.

Jlarymwka Ne 1, secom 50 r. BpeiaeHo vyepes npasblil OefipeHublii MeHIOK

B Gprounioit smydatiuccexnit meutox 6 wma 20% nacTOfl BOJMOCKOB KyKypy3bl..

Uepes 2 uaca nocic ppeIcHIs Jsryluka crana Oodiee Bsoil, HO na BHelHee
pasapakenue oTpevacr akrupio. Koopaunauus nsixeniii coxpatena. Ye-
pes 6 wacoB H3MCHCHUMIT He NpoH3ouwto. Hepes CyTKi JISAUYUIKA  BHINISUIHT
Gonpo. Orexkop BeK He nabmoAasoch, TIpir sHeWIHEM OCMOTpe JaryIlKi Ha-
TOJIOLHUECKIX H3MCHEeHIT ne o0napyKeHo.

Yepes 2 cyrok Beo Jarywki yseqnuises 1o 60 r. IMossunacs wesxaui-
TeJIbHAsl OTEYHOCTL PCK. Bstoctn ycuansaercs. JIBHMeHis <rajy  JaccHn-
HLIMH, HO NIPH BHEILNCM pa3XpaxCHILT JATylka Je1acT npuixox. Oreunocts
BEK cTana suauyntesinlio Godabiue, IHa 3 meun nocae spefeunst nactost o 9 ua-
COB yTpa JsirylIKa HaijleHa MepTBOil.

[Tpi HapyHOM CCMOTpe JAryWKin o0uapykeno, uro Koaxa B 00.acTi
KHBOTA PC3KO I'RMCHCAHpoBana.

B npaeom GejipeHiosM  MeliKe — HeKOTOPOC  KOJTHUCCTBO  NPO3patioll
xuakocti, Koka Geapa ¢ BHYTpeHHCH cTOpoHBI THHEPeMIpoBaita 0oIblie Ha

Jepom Oeape. Komcuerenuna muiwig mpaBoro Geipa 0Gocee Markas, ueMm B
uopmMe.

B momocTi npora — Irpo3paudast &IiAKocTs, Tlpejcepiust nepeuoane-
Hbl kpoBbio. JKenyaoucex cepiaua HeCKOAbKO cokpanieH. /Keayvaok nyer i co-
ICPAUT HeMuoro ¢z, Moucnoil nyssipn nepenoaten. B ocrasmuuix opra-
Hax OcoObLIX H3MOHCHINT fi¢ O0HAPYIKCHO,

M. M. Cusepues  upoBesa  HCOBITANHC  TOKCHUIIOCTH  HACTOST  BOJOC-
xoB kykypy3wl. [Ipenapar npeacraBisier cofoii  npo3paunyio KpacloBaTo-
Oyponaryio xiakocts, Hleanranie npenapata GuL10 NPOBCACHO HA JAUVUI-
Kax, MOPCKHX CBHHEAX, KpoJnkax 1 cobaxax.

Jlsirynikam, secost B H8, 65 11 61 1, Ovio 17X sBeiciio s OPIOITIOI SN -
(patHuecKi Mcilok: nepnoit 5 i, pTopoit 6 a1 Tperweil 10 ma 10% na-
CTOst BOJIOCKOB KYKypysnl. Ha Apyroit aenp JICyUiky fraijietn! oucHh Bstibl-
M, OTCKINHMH, 0COGCINO OTCUNL! HUAKHMe Beki, TIpit  B3peniBamin oxasa-
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JOCh, UTO JIATYIIKH 3HAUHTEJbHO NPHOABHAH BeC, CBEPX BeCa BBCAEHHOro
unm nactos. Tak, asrywka Ne 1 (noayumsiwiast 5 ma nactost) npubasusa
Beee 17 r, asrviuka Ne 2 (noayunsuiast 6 ma) — 19 1, aarymka Ne 3 (noay-
numnas 10 ma) — 23 r. Jlaryioks cojiepikaliicb B HOJYJIHTPOBBIX CTCKJSH-
Hbix Oalikax, B KOTopble Obl1o 1anHTO HCGOJILLIOE KOJHUECTBO BO/ONPOBOJ-
1Ofl BOIBI, Il BCC HX, NOBHJIIMOMY, YBEJIHUHJCSE 32 CYCT BCACblBaHHs uyepe3
KOXKY BOAbI, APYrofi Kakoif-/ibo MIJIKOCTH JASrYIUKI He TIoJJAyyaJiu.

BB nocacayiougie aui JAryuike oCTaBajich ouelh BsIbIMH, HO HX BEC BCE
doaece u Gomec cmkascs. Uepes Heaeslo  nocace BBEACHHSI HACTOS Bfi-
JOCTh NX C€Tajd YMEHbIUAThCS, H BeC NOYTH BO3BPATILICH K HMCXOLMOMY X
12 nnio nocsie BBexends HacTost. Boe TpH JAryWKH OCTAMHCD MKHBLI.

Jlanpuefias cepust ONBLITOB MO HCABITAHHIO TOKCHUHOCTH HACTOsi Gblia
nporei1cna na nsiTH MOPCKHX CBHIKAX, pecont ot 360 no 435 r, u3 kortopuix
cana cputka (Ne 3) Gblta KOHTPOJILHOH, mpenapar eff He BBOAHJCH. Yerbl-
peal ocTaliblbIM cBiliKaM 209 HAcTOl BONIOCKOB KYKYPY3bl BBOJHICH NOKOXK-
Ho B obaacTi npanoro Geapa: counke No -8 aa, csunke Ne 2—9 . e
ke No 4 —7 wmgr a1 coinke Ne 5 — 10 mor. Kakux-au6o orsnionennii ot nop-
ML B NOBCXCHEMT MOPCKHX CBHHOK, a Takxe HudiibTpaT Ha MecTe BBelC-
s HacTos (Mepex TP JHs NOCJe BREACHNS) oGHapyxIITL He yianocs, Ho
Lec ABYX NOLONBITHLIX CBHHOK He3HawiTeabho (ma 10 —20 r) ymenblumnics,
QUHOBPEMEHHO YMCHBLIIICH I BCC KOHTPOJLIOI CBHHKI, BeC e ABYX 0C-
TATLHLIX CBINHOK VBCAMLIICH, HO He3Hauliredbio —na 15— 25 r. Uepes
YCTLIPC IS NOCe HePBOro BBCACHIST TE€M ZKC YCTLIPEM CBHHKAM HacToll Oblj
ERCICH BTOPINNO, HO B 001acTh, Jeporo  Geapa:  csunke Ne 1 — 11,5 M,
Ne 2 — 125 ma, No 4 — 125 a0 Ne 55— 12,5 aa.

Ha npyroii jenmn nocse peetennss v Tpex  CBINOK 1a MeCTe  BBCACHIA
oryeuci dHPULTPar, v ek Ne 1 un@uainTpar  Haiiten He 6n. Yepes
TPIL AN MOCHC BBCACHUST HACTON HHQIWMILIPAT Ha MeCTe BBEACHHS MH Yy O1-
HOIT 13 CBITHOK Ve He oGHAPYANBANCA, 01 NHOMHOCTbIO paccocascs, Kaxux-
JA00 OTKAOHCHIET MOCAC BTOPOTO BBCACHUS HACTOST B TIOBEACHHI  CBITHOK
e Onto saveuento. Ha npyroil genn nocie BBeAeHNs HACTOS pec NOMOMLIT-
HLIX ok yveuninacst Ha 30 — 40 ¢ (v KOUTPOJILHOIT OH 0Xa3aJCsT 110BLI-
TCHIBIM B 5 1), 2o B Qabliciinime Jiun Bee 11X Crasd NOBBIUATLCS 1t uepes
12 smedt vy epiiok Ne 2 11 4 naxe npesbiiiag na 50 rHCXombl (T. e. Bec
A0 TICPBOTO PRCTCHS 1y HacTos), a v Ne 1t 5 1 v Konrposinnoil nec poas-
paTics K uexoquoMy cocrostinio. Yepes 12 gueit nocse mepBoro BBegcHIS
Aadasneiiinne HaOMIoCHIsT Haj CBHUKAMH OLUIH IIPCKPAILLCHDI.

B Aanpueitines 6ntr Basitnt yersipe coGaxi: Ne I — gec 10,05 kr, Ne 2 —
15, G owry No 38,15 ket Ne 4 — 7,15 kr. CoGaxe Ne | Gouio BRCJICHO
21 M1 HaCTOs BOJOCKOB KYKYPY3Ll, cobake Ne 2 — 15,6 ai. CoGaka Ne | ue-
pe3 2 waca nocse BBENNS HACTOs CTada CJCrka NpIXpaMbIBaTL Ha JICBYIO
HOY, HO 12 APYTOil ACHL 3TO suJjeHile vy nee neuesno, JIpyriix xakiux-sin0o
BSNCHCHHH B NOBCACHING CO6aKIT OBHAPVAKITE He Y1aJ0Ch, Yepes 5 et
HOGGIC TICPBOTO. BRECICHISE TCM JKE ABVM co0aKaM O MOAKOMHO B 06JaCTh
Nasoro GeaApa BTOPUYIO BBLACH NSTHIPONCHTHLIL HacToit:  coBake No | —
43 yma (110 4 ma na 1 wkr e muBoro neca), acobake No 2 — 40 ma (no
2.6 M1 ua 1 kr seca). Ha 3tor pas  xakux-ss6o  13MeHeHHil B nopejeH
COOAR OTMCTHTL TAKKC Be \vLad0ch Bee v colaky Ne | uepes 10 aneit nocae
ppeacits  nopoicndiest 1ia 700 1, a v coGmar Ne 2 vensnnnics va 200 p.

Jlsva apyris coGaxaM HACTON BOJIOCKOB KVKVDPY3bl OLIJT BROJICH B Xe-
UIVOR wepez por npnonovonut senna. CoGaka Ne 3 noayuitan 163 mu 1056
ractoy (n6 20 s wa 1 ke ee annporo neca), a cebBaka M 4 — 320 aa
(150 s 10% 0 170 ma 5% — 1o 1F aa ma 1 ke Beea). Hapymennii B
noeetenimg coGar ne orMenadoch. Hepea 5 ¢VTor nociace iepnoro  BroscHiA
coba Ne 3 noayunaa 504 a1 5% nactos (1o 60w na 1 xr peca), a
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cobaka Ne 4 — 470 mn 5% (no 65 ma ma 1 xr peca). Mxnopenensie He Hame-
aioChb, Bec y nux yepes 10 jueil nocJie nepBOro BBeJEHHs HACTOSA NOBLICHJ-
csti y cobaku Ne 3 ¢ 8,15 kr 10 9 kr, a y cobaku Ne 4 ¢ 7,15 no 7,2 kr.

Ilocsenuss cepust onbiToB Obljla INpOBeNCHa HA 5 KpOJHKax ¢ BHYT-
IBCHHBIM  BBeleHueM HM 207 CTAPHIBHOIO HaCTOs BOJIOCKOB KYKYpy3bl.
L})(ponuxy Ne 1 (Bee 1,7 kr) B Beny yxa Oblio BBeleHo 9 ma 20%  nacros,
kponuky Ne 2 (nec 1,64 kr) — 14 ma, kposniky Ne 3 (Bec 1,97 kr) — 10 mu,
spomiky Ne 4 (sec 1,75 kr) — 10 mur ot xposmiky Ne 5 (pec 1,61 kr) —
10 Mo, JKuBoit Bec Bcex KPOJHKOB uepe3 uyerbipe JHA NOCJAe BRe-
jgeiitst  Hacrtost  ymenbumniics ¢ 50 mo 135 rpaMm, apyrux  uamene-
et oTMeTHTH He yaajoch. Yepes verbipe JAHA MocJie Nepnoro  Bae-
ACiHS TCM Ke KpOJHKaM GbLIO BTOPHYHO BHYTPHEEHHO BBEIEHO: KpoJl-
ky No 1 — 9,5 mur nacrost, kposiHky Ng 2 — 7 mu, kposinky Ne 3 — Buyr-
puBcHHo 3 Ma u noAxkoxuo (B ofmacts Jesorc Geapa) 10 MJ, KPOJNHKY
Ne 4 — 5 Ma BHYTPHBEHHO M 4 MJl NOJAKOXKHO H Kpoauky Ne 5 — BHyTpH-
BeHHo Q@ .

Kakux-nn6o n3MeHenuii B NOBEACHHH KPOJHKOB He HabJIIONAJIOCh, TOT-
NAC XKC MOCcJC BBCACHHMs Npemapata KPOJHKH cTajd ecth ceekay. Cnenyer
TOMLKO OTMCTHTDB, YTO Yepe3 TPH Jius Nocjde BTOPOro BBeleHis Hactos (T. e.
uepe3 ceMb JIHCH nocae NepBOro BBEACHHS!) BOC KPOJHKOB  YMCHBLIUMJCA: Y
kposinka Ne I—c 1,71 kr jo 1,55 kr, y kponuka Ne 2—c 1,64 xr no 1,43 kr,
v kposmka Ne 3—c¢ 1,97 kr po 1,77 kr, y kporuka Ne 4 —c¢ 1,75 kr jo
1,475 kr u y kpomika Ne 55—« 1,61 kr ;o 1,545 kr, T. e. nameHiie peca
NPOHCXOAHJO B Ipafalinl B cpeaies or 65 r a0 275 r ua KaxIoe KHBOT-
HO€. )

Takuam oGpaszowm, npn senuiTannn 5-— 20% HacTOst BOJIOCKOB KYKYPY3bl
B HA3BaHHLIX KOJHIYCCTBAX OH OKa3aJICA NPAKTHUECKH HE TOKCHYHBIM IS
MOPCHHX CBHBOK (HPH NOAKOKRHOM BESICHIE), M cc0ak (D NOJKOMKHOM
BBEACHHUI I BBCACHHI UCPE3 POT B XKEJAYIOK) If JJIS KPOANKoB (IpH BHYT-
PHBCHHOM BBELEHIN). _ '

IosyueHue nanible NOCAYAKUJN OCHOBaHHeM K Npopeaeniio  GoJjoe
YIIYGJACHHBIX SKCHCPIMCHTOB st H3yueHHs JieyeOHLIX CBOHCTB  HACTOSN
BOJIOCKOB KYKYPY3bLl, Pes3ysibTarbl KOTOPLIX OyLyT HaMi nyOGJlKoBarocs Mo
Mepe HaKONJeHist Marepuasaa,

Bee puiuicykasaibie onpiThi  MPOBOMMINCHL JaGoparopiteil  Kadenphl
hapsaxosornn 3 Kasaxckom MeanginekoMm unctntyre nM. B. M. Monortona
noj pykosoactson npog. M. M. Cusepuesa,

BuiBogbi

1. TIpu Bosaeiictoun 3, 5, 10 y 20% macros BOJIOCKOB KYKYpy3bl Ha
noyeuwlpie KaMHi, B3aTble y OOJLHBLIX JHOAEH Tipi onepamisx, HaGJIOAANMICH
pacTpopennie kaMmuceil (coctosmux u3 Kap6oHATOB) ¥ paspywenie ¢ oBpazn-
BaHnem necka (cocrosutnx 13 ypartos u ¢ocdartos). Ha noueunnte xamii,
COCTOsILiHe M3 OKCAJTATOB, HACTOII BOJOCKOB KYKYpPy3bl pPacTBOPSHOULCTO H
paspyiyalowiero meiicTslifg He OXA3blBadJ.

2. Paspyllennie 1 pacrpopenlic NoyeYHLIX XaMiueil Mo BusniHeM HacTo-
CB ROJTOCKOB KYKYPy3ul 1110 ObicTpee mpH orpeaenentoll temneparype. Oco-
Ocuno sdextinoii okazanach TeMneparypa i 37°.

3. Hacroli B010CKOB KYKYpPy3nl B HallllX ONbITaX HE OKasLiBajg GakTe-
PHOCTATHUCCKOTO M OakTCPHOLIAHOrO JeficTBUS B OTHOUIEHI I psja NMaTorci-
nLx Gaxrepiii.

4. Hacroii posockos Kykypysut (5, 10, 20%) npu  BBeaCmiH MOPCKHM
CBUHKAM MOAKOXI0 (B A03aX ot 7 — 12 Mi1), kpoJiikaM BHyTpuBoHuo (B J0-
SN o1 3 --- 10 ma), cobakam nojkokino (B joszax or 40 — 45 m), cobaran
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B XKEJYNOK, yepes poT (B Aosax or 163 — 320 wma), JIAryIIKaM 1IPH BBege.
HHH B JIHMQATHYECKHA MemOK (B K03aX OT 5 Mu) me okasaj TOKCHYECKOrg
aelicrpus, Jiarymwku nori6anu  TOJMbLKO npH  BBeNeHHH HM 6 —9 Myg °0%
HaCTOfI,

3akaouerHue

Kak uspecrno, npenapatsl Bojockos KYKYPY3bl NPHMEHAIOTCH B KJHHI-
HECKOH nNpaKkTHKe B KaYeCTBEe JKEJYErOHHOIO cpefcTBa. Ha OCHOBAHHY Hauyx
ONLITOB - MOJKHO DPEKOMEH/0BATh HACTONH BOJIOCKOB KYKYPY3bl B KJUHHHYECKIY
YCAOBHAX W 1S Jievenus GONBHLIX MOYeKaMeHHOM 6oJe3Hbio. OJHAKO Ml
HE DCKOMERIYEM JTHIAM, CTPANAIOUIHM OLHOBPEMEIHO ¢ MOUEKAMGHHOH 6o-
JICSHLIO TaKJite W I'MIIEPTOHHYECKOIT GOMIC3HBIO, H NOXHIBLIM JIOASM HAZHAYATY
Gonee Kpelikdc HAcToH, uyeM 3%, TaK KaK B HalUKX onbTax 5% HACTOH Bo.
nocxoaGg(yKypysm IpH BHYTPHBEHHOM BBeCHHH MOBLILIAN KPOBHHOC AaB.IC-
Hue cobak. | ' ‘
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PE3IOME

. Ocur crirmata manc TYHALIDMACIILIY OYiipex TacklHa 9cepid aaablHa.la
LanKay ymbicblH KazakcranHblH FhIILIM akaneMusiceIipiy, Mukposnonors
CEKTOPLIHbIN JMabopatopHscuiiaa 1949 KbLIb! Ryprisaik. JKsne »xyrepi yki-
CIHIN TYHALIPMACBIHBIH aypy GaKTepHsichbiia acepi seprresgi. 1950 — 51 Mxpii-
AapLl CTHIMATa Malc YKICIHIH TYHABIPMACHIHBLL apTypai xaifyawaapra 3uisit-
CBI3ILIFBL TEKCePii.

1. Kouueurpanusicer 3 — § — 10 — 20 IpOUeNT CTHIMATa MaHC TYU1bip-
MaCBIHBIL 8CCPi apKachiiiya, KapGonarrapaan TYPATHIH TacTapAblil AKbIPbIN-
Ram eputitli xone onapiabii, Gy3bRTYBIHLIN HOTIKECIH/le, ypaTTap MeH ¢oc-
¢arrapran ryparsin KYM naiita Goaatbiis, JAabopaTtopusiia  Kyprisiaren
TOXKPHOCACP N KOPTHIHABICHIIBIN, HITHIKE 16 ansikraaasl. Criirmara mauc
TYHABIDMACEI, OKCa/laTTap/lad TYPaTuiH TacTapra Kepiieringeit acep erneiiii.
Konuenrpatsiubl esren caiibl crurmara TYH/IBIDMACBINBIH,  acepilied,  epy
npoueci »kaue Oyfipex TacTapbiiblil Gy3LLIVLI Te3AeTiTe. Bya npouecc kow-
Harauiblk temieparypaiad Xoraput 37°-ta ete Tesjerigeni.

2. CTHIrMarta Manc TYRABIPMACHINBI GaxrepusIapael - ©aTipyre  sKome
OIapabl diciperyre acepi oK.

3. CTHrMaTa MaMC TYIALIPMACHIHBIL OPTYPJ xaiiyaujgapra 3bITHCHI3ALI
Fol texcepinai. Ocwliibhy HITIDKECHIC, CTHIMATA MAHC TYHABIPMACHIH TeIL3
LIOUIKACLIHLIN, TepiciHil  acTHIHA  WTTiN  Tepiciui  acTeiHa — wiGepren-
AC Mone ac Kasaublma KyliFanaa, yit  KOSIILINENL  TaMBIpblia  Kyfirai1a
Hale KeJbaraupiy GayLIpLIIarLl Tepicinin acTeina KyiiFania, ouph v.aiai-
ABIPMANTLIIK A1BIKTAJ b,
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CouabikTad GisfiH MKYprisijireH »YMBICHIMBI3/IbIH HOTHXECIHAE CTHTMAaTA

MaHC TYHABIPMACBIHBIH Xaiiyanaapra 3bisHCBI3JABIFBI JKOoHe KapOoHaTTapuau,
© gochaTTapaan, ypartapaaH Typatein Oylipek TacTapbii epiterinairi, yrite-
qinairi aHbikTagsnel, CTHrMaTta Manc TYHIMPMAcCHIHBIH - aypy - 6aKTepHsiChiH
eATipyre »xoue vaciperyre scep eTneliTini aubIKTaSAB.

4. 3% Teu XKorapbl KYrepini TYHIBIPMACKi THIOPTOHHAMEH aybIpraH |
anamra Gepyre Gosimaiifbl. JKOHe Hacwl OPTajaH acKaH agaMpapra ja Ge-
pyre Goamaiiibt, ce6ebi TaMbIpALIR itivjeri Kym KeOeHiN, Tambip KapbLibid
KCTYl MYMKiH.
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Drogenkunde--Handbuch der Pflanzlichen und
Tierischen Rohstoffe (Pharmacology--Manual
of Vegetable and Animal Raw Materials)

p. 962, 1958

Zea mays
Gramineae

By Heinz A. Hoppe

Origin: Native country, tropical America, cultivated in all warm
countries, Principal cultivation regions are USA, Brazil, Argentina
and other South American countries, Southern Europe, Central and South
Asla, Africa.

Products used are 1. Corn silk; 2. Cornstarchj 3. Corn oil

1. Corn silk
Trade names: Stigmatis Maildis, Styli Maidis (Latin)j; Stigmata Maidis (hom.,):
Maisgriffel, Maisnarben (German); Corn silk (Engl.); Stigmates de mais

(French); Estigmas de maiz (Spanish); Estigmas de milhe (Port.)

~Official Parrmacopeias: Frg. B 6, Ph, Franc., Ph. Helv., USP-Hom, A.B,

’

(fresh corn silk)

Components: about 2.25-3% saponins, brown dye, flavones, about 11.5-13%
tannin (according to other data 3.55-4.15%), aBout 2.5% resin, about 0.1~
0.27% essential o1l with about 18% carvacrol, about 1,85-2,25% fatty oil

with arachic and linoleic acids, pentosans, pentoses (1), up to 0.05% of

a chemically not yet identified alkaloid, about 1% bitter product (glucoside).
HEEF Diuretic, in urinary disorders and treatment of urinary gravel.
Antiobesic agent, antidiabetic (the action is apparently uncertain (2) (3)).
In homeopathy, used in organic heart diseases accompanied by edema. Corn

silk is used in Peru as a narcotic (alkaloid action).
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Zca mays

Gramincae
Herkunft: Ieimat trop. Amerika, kultiviert in allen wirmeren Liinderr}.
Hauptanbaugcebicte sind USA, Brasilien, Argentinien und andere siidameri-
kanische Linder, Siideuropa, Mittel- und Siidasien, Afrika.
Verwendet werden: 1. die Maisgriffel — 2. die Maisstirke — 3. das Mais-
keimol
1. dic Maisgriffel
Handelsbezeichnungen: Stigmata Maidis, Stvli Maidis (lat.) — Stigmata
Mayeis (hom) - - Maisgriffel, Maisnarben (deutseh) — Corn Silk {engl) —
Stigmates de mais (franz.) — Estiginas de maiz (span.) — Estigmas de mithe
(port.)
Offizinell: Lrg.B. 6, Ph. Frang., Ph. Helv.,, USP, — Hom. A. B. {frische
Maisnarben)
Inhaltsstoffe: ca. 2,25—39%, Saponine, brauner Farbstoff, Flavone, ca.
11,5—13%, Gerbstoff (nach anderen Angaben 3,55—4,159), ca. 2,5% qug,
ca. 0,1—0,2%, ither. O mit ca. 189, Carvacrol, ca, 1.85—2,25°; fettes Ol mit
Arachin- und Linolsiiure, Pentosane, Pentosen?), bis 0,05°), chem. noch nicht
bekanntes Alkadoid, ea. 19 Bitterstoff (Glykosid).

Verwendung: Diureticunm,  bel Harnbeschwerden un.d H'lnsongr.ioB. Ent-
fettungsmittel. Antidiabeticum (die Wirkung ist offcnstchtllc'h unsicher)?) 3y,
In der Homéopathie bei organ. Herzleiden mit Odemen. — Maisnarben werden
in Peru als Rauschgift benutzt (Alkaloidwirkung).

902

2, die Maisstirke

Handelsbezeichnungen: Amylum Maidis (lat.) — Maisstiirke (deutsch) —
Corn Starch (cngl.) — Amidon de mais (franz.)

ffizinell: DAB 6, Ph. Brit., Ph. Frang., Ph. Helv, USP, UdSSR.

Inhaltsstoffe: Maisstirke wird auf verschiedenen fabrikatorischen Wegen
meist aus dem Pferdezahnmais gewonnen. Ausbeute ca. 659, Die Handels-
ware enthiilt ca, 849, Stirke, ca. 0,5—1, % Stickstoffsubstanzen, ca. 149,
Wasser.

Vcrwcndung: Zu Nihrpriiparaten, Pudern, Streupulvern, Bindemittel {ir
Pillen und Tabletten. Maisstiirke bowirkt einen schr raschen Zerfall der Ta-
Lletten. — Technisch als Appreturmittel, Zur Herstellung von Glanzstiirken.
Aus Maisstirke werden Glukose, Maltose und Sirup gewonnen,

3. das Maiskeimol

Handelsbezeichnungen: Maiskeimé!, Muisol {deutsch) — Corn Oil {engll) —
Huile de mais (franz.) ‘

Offizinell: USP %

Inhaltsstoffe: Getrocknete Maiskeime enthalten ca. 30—50‘,’,(}, fettes (1 mit
ca, 93% Glyceriden der Linol- und Olsiure, ca. 7%, festen Fettsiuren, —
Schwach trocknendes 1, ,

Verwendung: Zur Herstellung von Schinierseifen, zur Bereitung von Faklis,
~ Raffiniertes Maisol ist cin gates Speisedl. In der Margarinefabrikation,
Gehirtetes Maisol findet in der Speisclettindustrie Verwendung.

Aus dem -Maisol werden Fettsduren gewonnen, dic zur Ilerstellung von
Kunstharzen, Tinten, Kitten, Metallscifen, flissigen Seifen, Wachsen, Insce-
tiziden und als Basis fiir arzneiliche und kosmetische Priiparate Verwendung
finden.

Aus dem Maisol werden ferner hohere gesittigte und ungesiittigte Fett-
alkohole, Fettalkoholsulfonate u. a. Alkoholderivate fiic verschiedene
Verwendungszwecke erzeugt?),

Bemerkungen: vgl. Triticum (Getreide keimale),

Von Z. mays ¢ind ca. 300 Kulturvarictiten bekannt. Die wichtigsten sind:
Gemeiner Mais — Perlmais mit kleinen, glinzenden Friichten —. Pferde-
zahnmais mit grolen flachen Friichten — Zuckermais mit runzeligen,
glasigen Friichten, die nur wenig Stiirke, aber reichlich wasserlisliche Kohle-
hydrate enthalten — Cuzcomais mit flachen, spitzen, bis 2,5 cm langen
Friichten — Balgmais mit krautigen Hiillspelzen.

Der gelbe Farbstoff der Maiskiérner ist Zeaxanthin oline Vitamin A-Eigen-
schaften®) ) 7) ) 9) 10) 11),

Muiskorner enthalten ferner 2,5--10%, Zcin %), Es wird industiic aus Gluten,
ciner Mischung von Pllanzeneiweis, gewonnen., Verwendmng in der Plastik-,
Pupier-, Druckfarben- und Filmindustrie.
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. Further Studies on the Responses of Corn Earworm' Larvae to

. Extracts of Corn Silks and Kernels®?

7

W, W. McMILLTIAN, B, R, WISEMAN, axp A. A. SEKUL
Entomology Research Division, Agr. Res, Serv.,, USDA, Tifton, Georgia 31794

ABSTRACT

An intimate relationship was found between the larvae
of Heliothis zca (Boddie) (lepidoptera: Noctuidae)
and certain components of the corn plant, Zea mays 1.
Presented data are interpreted as an explanation of why

the early instars of the corn earworm feed on corn sitks,
then penetrate to different kernel depths and feed in
varying amounts depending on the synchronization of
larval and plant development.

Painter (1951) divided plant resistance into 3 basic
mechanisms : preference, antibiosis, and tolerance, Of
these mechanisms, discriminate feeding is considered
{o be more closely assaciated with preference, though
antibiosis may be involved. Tolerance has a lesser
role in a study of this type of feeding, becaunse the
plant plays the predominant part and the inscct-plant
relationship is not so critical.

As carly as 1935 Poole suggested that some
chemical compound or compounds probably confer the
reststance of corn, Zea mays 1., to the corn earworm,
Heliothis zea (Boddie), Therw in 1903, Starks et al.
reported @ response by Ath-instar corn earworms to
a water extract of corn silks and keruels. This bio-
active material was characterized as a larval arrestant
and feeding stimulant. In 1966 it wis demonstrated
(McMillian and Starks) that the response of -th-
instar corn carworms to a witer extract ol various
primary and secondary plant hosts varied in degree.
It was further demonstrated (MceMillian ¢t al. 1967,
Starks and Medliltian 1967) that highly significant
differences in the response of Hh instars could be
obtained from extracts of various corn lincs, and that
the response to the arrestant-feeding stimulunt bio-
assayed in the laboratory was closely associated with
the damage that occurred in the field i infested corn
ears.

\What then induces the larval corn earworin to
feed on the carn plant? The question is sufiiciently
important to have produced the current intensive in-
vestigations into the relationships between insect be-
havior and plant extracts. Suppression of insect
populations or reduction in damage by the develop-
ment of resizstant host plants might result from a
study of this relationship.

The study reported here is a continuation of inves-
tigations being made at the Southern Grain Insects
Research T.aboratory at Tifton into the relationship
between the feeding responee of larvae of the corn
earworm in various stadia to extracts of corn silks
and kernels at various stages of development and the
association of these laboratory iveding responses with
damage done in the field. Fmphasis was placed on
the ability of larvae to discriminate between and
among phagostimulative substances.

1 Lepidoptera: Noctuidae.

2 Journal Scries Paper no. 492, University of Georgia College
of Agriculture Experiment Siations, Coastal Plain Station, Tifton.
Received for publication May 29, 1Y6n,

. # Mention of a proprietary product does not necessarily imply
its endorzement by the USDA,
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GENERAL METHODS

iar shoots of ‘Stowell’s Evergreen’ sweet corn hy-
brid contained in a l-acre planting were capped with
bags beiore the silk appeared, and the nonpollinated
silks were harvested 3 days after emerging from the
shoot tip. Other silks were hand pollinated 3 days
after they appeared and were harvested 3, 6, 9, and
12 days later (Fig. 1),

A 2nd group of ear shoots was capped and hand
pollinated 3 davs after the sitk emerged, and the corn
kernels were harvested from these ears 5, 10, 15, 20,
and 30 davs later (g, 2). A field evaluation of ear-
worm damage to artificially infested cars was also
conducted in conjunction with the laboratory tests,

For the bioassays, the plant parts from each age
gronp were processed separately as previously de-
seribed (MeMillinn et #l. 1967), Briefly, the tech-
nique of extracting the feeding stimulant was: (1)
the plant material was blended 5 min in distilled
witer, (2) the liquid portion (containing the water-
soluble feeding stimulant) was filtered and centrifuged
15 min at 2000 rpin, (3) the resultant supernatant
was heated at 70°C for 1 min and filtered, (4) the
filtrate wius quick-frozen in a dry ice-acetone bath
and Ivophilized, and (5) the resulting dry residue was
labeled “feeding stimulant extract.” In addition, the
feeding stimulant extracts from silks and kernels of
certain selected ages were subdivided ior some bio-
assays into 2 fractions each by exhaustive extraction
with pyridine,

The series of bhioassays reported here were made
hy using the feeding stimulant extracts or {ractions

of the extracts. Test carworm larvae selected by age

as well as size of head capsule and body to represent
each of the 6 instars were obtained from the labora-
tory colony (Fig. 3), which had been reared for at
least 6 generations on an artificial diet (R. L. Burton,
personal communication) called CSMM (corn, sov, and
milk). All larvae were starved for 3 hr prior to being
placed on the extract-treated carrier.

Significant difterences in larval feeding were dis-
tinguished either by Duncan’s new multiple range
test or by the method of paired comparisons. Square-
root transformations were used throughout.

TESTS AND RESULTS

Bioassay 1.—Because previous evaluations of feed-
ing stimulants had involved the responses of only late
3rd or early 4th instars to extracts of kerneis ca. 10
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Fie, 1.—<Silks of Stuwell’s Evergreen sweet corn hefore and after pollination. A, Nunpnl]i!mtc(l; B, 3 days after
pollination; C, 6 days after pollination; D, 9 days aiter pollination; I, 12 days after pollination,

days after the cars were pollinated, @ bioassay was
designed to monitor the responses of each of the 6
instars to extracts of silks and kernels obtained at a
particular time after car pollination, 'rocedure with
4th, Sth, and Oth instars was that described previously
(McMillian et al. 1967) ; each extract was reconsti-

tuted in a ratio of 1 ¢ of lyophilized residue; 6 ml of

distilled water. Extracts were pipetted onto seetions
of Whatman® no. 4 Rlter paper at a rate of 0.1 1l of
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Fic. 2—Stages of development of kernels on cars of
Stowell's Evergreen sweet corn at several ntervals (in
days) after hand-pollination. A5, B,10; Co15; D, 20;

0

extract/paper.  After they air dried, the treated
papers were placed in cach of 2 sections of a quadrant
petri dish, and water-treated papers (check) were
placed i the 2 reniaining quadrants (Fig. 4).

The procedure for hiocassaying the 1st, 2nd, and 3rd
instars was modified, because the feeding responses of
these small lurvae were too difficult to monitor on the
filter paper. Exploratory tests (Wiseman et al, 1969)
had indicated that leaf sections of Ouxalis wiclucca
CL.Y were an acceptable substitute and were, there-
fore, used for the carrier, because single bhites by the
Ist instars could be detected and tieasured with case,

After the leaf sections were dipped in the extract
or wiater cheek, they were air dried and placed in
quadrant dishes that had flter paper covering the
bottom ( Fig. 4), In each bioassay, 10 dishes/replicate
and 10 replications were used for each mstar exposed
to o particular extract.

The 2ud through the 6th instars were placed 1
larva/dish and the Ist instars were placed § larvae/
dish during the testing period. They were allowed a
iree choice between the treated material.and the check
for 18 br. During this tinie, they were left undis-
turbed in a darkened laboratory maintained at 24°C
and 309 ru. Then the larvae were removed, and the
areas of filter paper or leaf consumed were measured
by tsing a grid divided into square millimeters, The
feeding preference between each kernel extract or
cach silk extruct and its water-treated clhieck was
determined for euch instar by obtaining the average
amount conswmed per larva on hoth treatment and
check.

The water extract of each sample of silks caused
significint feeding (at the 55 level of confidence) by
all instars (Table 1) as did the water extract of 3-
day-old kernels. However, 10+, 13-, 20-, and 30-day-
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Fic. 3—Illustrations to show relative sizes of 6 instars of corn earworm and relative area consuined by each instar.

old kernels did not cause a significant response by Ist
instars, the 2nd instars did not respond signiticantly
to extracts of 15-, 20, and 30-day-old kernels, and
the 3rd instars did not respond significantly to ex-
tracts of 15- and 30-day-old kerrels. The overall re-
duced Jeedmg by the 4th and later instars on filter
paper carrier from that of the Srd and earlier instars
on leaf carrier in this and mhsuluent bioassiays was
the result of the change in the carrier. However, this
overall reduced fecding on filter paper was not con-
sidered objectionable, sitice comparisons were not
made hetween lurvae feeding on the 2 different
carriers,

Bioassay 2—Once the extracts that caused a feed-
ing sesponse by the larvae were determined, e
degree of vesponse of a particular instar to the ex-
tract of silks or kernels of each of the 5 ages was
studied. The techniques were as described in Bio-
assay 1. However, feeding preference was deter-

mined by measuring only the amount consumed per
larva aong extract treatments.

Preferences of instars among the extracts of silks
were unclear (Table 2). However, 4th instars seemed
to have some preference for younger silks. The pref-
erences among extracts of kernels were more definite:
1st, 2ud, and 3rd instars preferred the extract of 3-
day-old kernels; Jth instars show ed no preference
among extracts of 5-, 10-, 15-, and 20-day-old kernels
but did prefer 13- and 20-day kernels over 30-day- old
kernels: and 5th instars preferred ex tr'lcts of 5-, 10,
and 153-day-old kernels. The 6th instars did not ln\'e
sigmificant feeding preferences among the kernel ex-
tracts Dioassaved.

Generally, the extent of larval feeding in Bioassays
1 and 2 was in agreement.

Bioeassay 3 -—Ir the field the female adult earworm
pormally prefers to oviposit on fresh, emerging 5]”\5
of corn cars (Thillips and Barber 1933). Three day

25
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F16. 4-—Typical dishes set up for bivassaying, showing responses to phagostimulative substances. A, Used for
4th, 5th, and 6th instars; B, used for 1st, 2nd and 3rd instars. (Carriers extract-treated, a, and water-treated, b))

after the silks enterge, they are most attractive to the
moths,  Barber (1944) found that newly hatched
earworms fed in the silk mass for §-10 days and
usually reached the kernels by the time they were
4th or 5th instars. At the same time. the car had
grown considerably, and physiological changes were

taking place in the corn silks and kernels, largely be-
causc uf ear pollination. ’

Therefore, the 3rd bioussay was designed to com-
pare the feeding responses of larvae of all 6 instars
wlien they were given a free choice between a wiaer
extract of nonpollinated silks or of 12-day-old polli-

Table L—Average sreas (imm? of carrier) consumed per larva given a choice between carriers treated with ex-

nd a water-treated check (Ck).

25

0* 3 0 9 12
Instar Ex Ck Ex Ck Ex Ck Ex Ck Ex Ck
i 1.0 0.7 1.2 - 0.5 1.3 0.5 1.0 0.4 1.2 04
2 35 i 22 2 2.1 2 29 4 23 3
3 6.9 12 84 1.0 7.6 4 85 7 9.0 b
4 7.1 1 6.5 2 6.5 .5 9.5 4 * 58 3
3 214 14 21.0 1.5 23.0 1.3 22.1 1.5 16.7 17
6 24.0 1.5 24.6 24 23.5 1.3 35.0 10 30.0 30

Extracts from kernels at indicated days after pollination

5 10 15 20 30
Ex Ck Ex Ck Ex Ck Ex Ck Ex Ck
1 1.1 0.7 0.6v 0.7 1.5* 2.1 0.7° n7 0.0° 00
2 4.2 R 1.3 3 1.6° 28 3.1° 22 8" 18
3 18.2 7 4.8 S 500 32 10.0 3.3 1.4° Y
4 0.8 2 5.0 1 0.7 0.0 1.7 N 5.4 1.1
5 10.9 1.6 144 18 8.1 6 140 1.3 80 sS4
4 234 2.5 22.6 3.0 419 5.7 34.7 3.4 2537 28

» Nonpollinated 3-day-cld silks

b No pignificanc (3% level of confideuce) difference between extract and water check. All others were significantly different.
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Table 2.—Average areas® (mm?® of carrier) consumed per larva given a clioice between carriers treated with ex-

tracts of corn silks or kernels of several ages.
Age®of Instar
plant -
part Ist 2nd 3rd 4th Sth 6th
Silks
0° 05a 24a 45b 82a 22.0 ab 27.8
3 - 4ab 14b 4.3h 71a 20.8b 25.3
6 Aab 2.1a 6.7 ab 69a 247 a 214
9 3b 21a 7.6a 78a 249a 29.8
12 4ab 23a 5.5ab 51b 146¢ 28.4
Kernels
5 ‘23a 8.1a 25.3a 32ab 205a 35.2
10 1.1L 43h 11.5b 35ab 226a 37.4
15 +.8h 26be 0.4b 43a 207 a 38.6
20 1.0b 17¢ 70b 42a 142b 37.3
AN 16¢ 940 25hb 13.0b 30.0

2 Means followed by the same letter are not signincantly different (5% level of contidence).

b Days after pollination.
¢ Nonpollinated 3-day-old silks.

nated silks and the extract of 5-, 10-, or 15-day-old
kernels, Thus, maximum differences, if any, were to
be obtained for the period that the larvae would nor-
mally he present and feeding on the plant. A 2nd
part of the test mmvolved evaluating the feeding re-
sponses of 4th instars to 2 extracts of nonpollinated
silks and  12-day-old pollinated silks to determine
whether feeding  stimulation varied within 2 silk
mass. TFor this part of the test the harvested silks
were divided at the point of exposure at the husk tip.

Then the extracts of exposed and unexposed siths

were compared with one another and with a water
cheek.

No preference at the 350 level of confidence (Table
3) could be detected between either pollinated or non-
pollinated silk extract and the extract of 5-day-old
kernels. First, 2nd, and 3rd instars preferved the
extract of nonpollinated silk to that of 10-day-old
kernels; 4th, 5th, and 6th instars preferred the ex-

tract of 10-day-old kernels to the extract of 12-day- .

old pollinated silks. These data plus the data in Table

Table 3.—Average arcas (mm® of carrier) consumed
per larva given a choice hetween carriers treated with
extracts of corn silks or kernels of several ages (days

after pollination).
Choice
... [ 5-day- oy, [ 10-dlay- .. [ 15-day-
In- S_‘!l‘ old g‘”‘( old ‘\,'ll‘ [ old
star ¥S | kernel Y3 kernel V8 kernel
3-day-old nonpollinated silks

1 1.1* wvs. 12 0.8 wvs. 04 0.9 vs. 04

2 76* vs, 406 6.3 vs. 338 110 wvs. 16

3 11.9* vs. 130 177 vs. 59 275 vs. 84

12-day-old pollinated silks

4 26 vs. 20 1.0 vs. 41 1.5 vs, 40

5 29* wvs, 138 49 wvs. 148 7.3 vs. 153

6 115 vs, 1438 50 wvs. 102 5.7 wvs. 2011

& No significant (57

tracts of silks and of kernels.
erent,

level of confidence} difference between ex-
All others were significantly dif-

2 clearly indicate that during the 4th stadium, the
larvac changed their preference from silks to that of
kernels.

IFirst, 2nd, and 3rd instars preferred the extract of
nonpollinated silk to that of 13-day-old kernels: the
later instars preferred the extract of 15-day-old
kernels to that ol 12-day-old pollinated silks. Appar-
ently, the early instars preierred the extract of silk
or that of immature kernels, and the later instars pre-
ferred the extract of mature kernels, though they ac-
cepted the less preferred material when no choice was
given,

When extracts of exposed and unexposed silks
(Table 4) of both nonpollinated silks and 12-ay-old
pollinated silks were compared with a water check, all
extracts stimulated feeding, Hawever, the extract of
exposed 12-day-old pollinated silks elicited more re-
sponse than the extract of unexposed pollinated silks;
the opposite was true for extracts of exposed and un-
exposed nonpollinated silks.

Bioassay +~Tecause the feeding stimulants used in
the present tests and in earlier tests probably con-
tained a complex of ingredients, an attempt was made
to separate the feeding stimulant obtained from both
nonpollinated sitks and from 10-day-old kernels into 2

Table 4—Average areas® (mm® of carrier) consumed
per #th instar given a choice between extracts of exposed
and unexposed silk parts or either part and a waier-
ireated check.

Silkk age

12-dav-old

3-day-old

Choice nonpollinated pollinated
Exposed part vs,

unexposed 24 wvs. 42 194 vs. 18
Exposed part vs,

water 54 vs. 02 202 vs. 0.6
Unexposed part vs.

water 66 vs. .5 48 vs. A4

2 Al differences wore significant (5% level of confidence).
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fractions each by exhaustive extraction with pyridine.
The resultant pyridine-sotuble and insotuble fractions
of -each plant part were taken to dryness at a reduced
pressure at yoom temperature and stored in a freezer
until the bioassay.

A quantitative measurement showed that 60% of
the feeding stimulant extract of silks was soluble in
the pyridine, while 1 % remained insoluble. For un-
known reasons, 30% was unrecoverable. A measure-
ment of the water extract of kernels showed 70% to
be soluble in pyridine and 25% insoluble. Five per-
cent was not recoverable. A preliminary analysis
using TLC verified that at least 2 simple sugars and
10 amino zcids or peptides were present in the
pyridine-sotuble fraction while at least 1 amino acid
or peptide and no simple sugars were detected in the
pyridine-insoluble fraction.

Because the individual ingredients of the complex
could be either biologically active or inactive for the
various instars, the bicassay of these extract frac-
tions was arranged as a series of 3 tests. First, the
pyridine-soluble and insoluble iractions of both silks
and kernels were compared with witer-treated check
to determine whether feeding was clicited from euch
instar; in this test, each dish contained an extract
treatment and  water-treated check. Second, the 2
{ractions of each plant part werce compared for pref-
erence by the various instars; in this test, each dish
contained only treatments of the pyridine-soluble and
insoluble fraction of a particulur plant part. Third,
larval feeding preference was monitored when offered
a water-treated cheek, the original {eeding stimmulant,
and the pyridine-soluble and insotuble fractions of a
particular plant part; in this test, each dish contained
the 4 mentioned treatments.  Other bioassuy tech-
niques were as described.

Of the extracts of silks, only the pyridine-soiuble
fraction influenced {eeding to any sizable extent
(Table 5 A). However, the 5thand 6th instars did
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respond niore to the pyridine-insoluble fraction than
to the water check, though the significant (5% level
of confidence) preference for the pyridine-insoluble
fraction disappeared when the pyridine-soluble frac-
tion was offered instead of water.

The pyridine-soluble fraction of the water extract
of corn kernels (Table 5 B) caused a significant (5%
level of confidence) feeding response by all instars as
did, with 1 exception, the pyridine-insoluble fraction
compared with a water check. When the pyridine-
soluble and insoluble fractions were compared with
one another, no significant preference (at the 5%
level of confidence) was noted for the 1st, 2nd, 3rd,
or Sth instars, but the 4th instars preferred the in-
soluble fraction, and the 6th instars preferred the
soluble fraction. _

Thus, only the pyridine-soluble fraction {Table 6)
appeared to influence fecding on silks, while both the
pyridine-soluble and insoluble fraction influenced
feeding on kernels. The responses obtained when a
free choice was allowed among the unfractioned
stimulant. the 2 fractions, and a water check for each
of the 2 plant paits were in gencral agreement with
the responzcs obtuined in previous tests when a free
choice wmong all fractions was not allowed. The
feeding response clicited from the pyridine-soluble
and imsoluble fractions of each plant part appeared
to be additive, )

We feel that the occasional lack of significant dif-
ferences at the S% level of confidence as shown in
Table 6 was caused by the inability of larvae to
clearly distinguish among more than 2 treatments
(particularly if some contained combinations of in-
gredients) and by a limitation on the amount that
could be consumed by a single larva.

Ficld Test—"The field test wus designed to monitor
larval feeding dewn the corn ear over i period of
davs. Stowell's Evergreen sweet corn hybrid was
planted in 2-row plots 30 it long. The test was rep-

Table 5-—Average areas (mm’ of vartier) cohsumed pei larva given a choice between carriers treated with 2

fractions of a water extract of (A) corn silks and (B) corn kernels or either fraction and a water-treated check.

Pyridine- ¢ \ar. Pyridine- o Pyridine- Pyridine-

soluble Vs, i \j\‘,]"_tc(]’: insoluble vs. { \X‘at? soluble vs. insoluble

Instar fraction che fraction ) thee fraction fraction

A Extract of corn silks
1 3.0 vs. 2.0 1.5 Vs, 19 27 vs.” 20
2 5.0 Vs, 0.9 4.8° vs. 1.2 3.3 Vs, 3.4
3 20.4 VS, 1.0 13.1* Vs, 3.9 1.0 vs. 111
4 33 Vi . 0.2° ve. 0.0 2.5* Vs, 6.1
5 17.3 Vs, 1.1 14 Vs, RY) 10.3 Vs 82
6 12.3 vs. 0 +4 Vs, 1.2 85 ¥ 4.4
B Extract of corn kernels

1 12 v, 0.9 1.7" Vs, 1.5 1.1+ V. 0.9
2 5.7 Vs, 7 12,0 Vs, 2.1 3.5 Vs, 45
3 28.1 VS, 7 247 vs. 24 7 Vs 9.2
4 2.7 Vs, 3 2.8 vs. 0.2 1.9 vs. 47
5 19.9 VS, Ly 1.6 Vs, 1.3 11.1# VS, 8.6
6 29.4 Vs, 6.3 346 vs. 4.5 213 Vs, 123

|
i
|
|
|
i
l

2 No significant ditferences (5% ievel of confidence). Al cthers were signiticantly ditferent
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Table 6.—Average areas® (mm® of carrier) consumed per larva given a choice between carriers treated with a
water extract of corn silks or kernels, 2 fractions of the water extract, and a water-treated check.

Instar
Extract Ist 2nd 3rd 4th 5th 6th
Silk
Unfractionated (water extract) 09a 1.8ab 13.0a 05a 74a 3.8a
Pyridine-insoluble fraction 2h 1.4 ab 26h 0b 06b 06b
Pyridine-soluble fraction 1.1a 30a 124 a ba 6.0a 4.6a
Water check Ha 10b 2.1c¢ Ob Ob 8b
Kernel
Unfractionated (water extract) 7a 27a 30a Sa 7a 96a
Pyridine-insoluble fraction ba c23a 26a 3ab ba 45b
Pyridine-soluble fraction Ha 20a 36a 2b . M4a 63b
Water check Sa 0.5b 0.3b D¢ .1b Ic

* Means followed by the same letter are not significantly different (3% lovel of confidence),

licated 10 times. All ear shoots were capped before
the silk emerged. On 1 row, the silks were hand
pollinated 3 diys after emergence and infested with 3
Ist instars. On the 2nd row, the silks were not polli-
nated, but they were infested 3 davs after emergence.
Then after 2, 4, 6, 8, 10, and 12 days, 5 ears in each
plot of both treatments were harvested, the larvae
were removed, and the depth of larval penetration
was measured by the following scale: 0 =: no damage,
! == sitk feeding, 2 = tip feeding, and 3-+n = kernel
damage class increased by 1 it for each additional
centimeter depth of layval penctrution down the car,
Larvae fed in the pollinated silk mass for cit. 8 davs
{Table 7 and Fig. 5) before thev began inflicting
damage to the kernels. These results agreed with the
results of the feeding-prefer-nce tests (Table 3): the
carly instars chose silk extrict as oiten or more often
than kernel extract: later instars cliose kernel extract
as often or more often than silk extract. Penetration
was much slower in nonpollinated ears and generally
never reached the maximum that occurred in polli-
nated ears. Thus, the feeding preference of each .in-
star appeared to synchronize with the changes in
components in the developing plant parts and were in
phase with the pollinated ear, resulting in maximum
damage. When development of the larvae was out of
phase with the unonpollinated ear, the older larvae

Table 7.—TProgressive penetration® of earworm larvac
on pollinated and nonpellinated ears of corn ohserved
from 2 to 12 days after infestation.

Avg penetration®
Time after - -

infestation Potlmated Nonpollinated

(days) ears ears
2 08a 0.7a

4 29b 6Ha

6 3.3b 1.1a

8 49¢ 2.0h

10 6.4d 270

12 82e 22h

* Means foliowed Ly the same letter are not significantly dif-
ferent (5% level of confidence).
0=no damage; 1 =silk feeding: 2 =ear tip feeding; and
3fn = injury cluss increased by 1 unit for each additional cestie
meter of penetration (depth of feeding),

(4th instar) were apparently confused and” searched
for kernel constituents (mainly for the pyridine-
insoluble fraction). Thus, we feel that the larval re-
sponse to the pyridine-soluble fraction predominated
when nonpollinated cars were offered, and that the
response to the pyridine-insoluble fraction of the ker-
nels was not manifested when the ear was not polli-
nated ; thus normal penetration and feeding by larvae
did not uceur.

CONCLUSIONS

A series of bioassays involving the various instars
of the corn carworm and a water extract of corn silks
and kernels at several stages of maturation showed a
close relationship between the amount of larval feed-
ing and the presence of certain chemical constituents
of the plant, The following may be concluded :

L Water extract of silks in all stages of maturity
elicited feeding response from all larval instars.

2. In general, the preference by instars among ex-
tract of silks was unclear; however, there may be a
trend toward preference for vounger silks.

3. The water extract of sitks contains 60% pyridine-
soluble ingredients and 10% pyridine-insoluble in-
gredients. The pyridine-soluble fraction caused more
response by all larval instars and was significantly
preferred over the pyridine-insoluble fraction by 5Sth
and 6th instars.

4 Water extract of kernels in certain stages of
maturation elicited a feeding response from only
certain instars,

5. The 1st, 2nd, and 3rd instars preferred extract
of immature kernels; the 4th and 5th instars pre-
ferred extract of mature kernels. The 6th instars
preferred all kernel ages equally,

6. The water extract of kernels contains 70% pyri-
dine-soluble ingredients and 25% pyridine-insoluble
ingredients that caused feeding response by all instars
except that the insoluble fraction did not stimulate
the feeding of Ist instars. The 6th instars preferred
the pyridine-soluble fraction and 4th instars preferred
the pyridine-insoluble fraction.

7. All instars preferred the extract of nonpolli-
nated silks and the extract of 5-day-old kernels
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Tre. 5-—View of wpeuctration and {fecding by corn
earworin larvae down the car in Z-day imcruemeits 1ot

20 days.

equally, but 1st, 2nd, and 3rd instars consumed niore
extract of nonpollinated silks than of 10- and 15-day-
old kernels. The 4th, 5th, and Oth instars preferred
extract of 10- and 15-day-old kernels to that of 12-
day-old pollinated silks. The pyridine-insoluble frac-
tion appeared to be the principal influence on 4th

.
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instars, but both the pyridine-sotuble and insoluble
fractions influenced 5th instars, and the pyridine-
soluble iraction had more influence on Gth instars.

8. Response to the pyridine-soluble and insoluble
fractions of each plant part bioassayed appeared to be
additive,

9. In general, the response of corn earworm larvae
to extracts of silks and kernels bioassayed in the lab-
oratory coineided with the progression of larval feed-
ing observed on corn cars in the field. A synchroni-
sation of larval feeding preference with certain corn
plant constituents, as influenced by insect and plant
development, was evidenced.

10. Development of a method by which corn plants
can be chemically fingerprinted to determine the rea-
sons jor resistance to the corn earworm may be
nearer, based on the evidence that certain plant chemi-
cals binassayved in the laboratory stimulate larval
fecding and that this feeding response is correlated
with plant daniage obtained under field conditions.
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Corn Earworm Larval Feeding
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Response 1o Corn

Silk and Kernel Ext actst
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L Res. Serv., USDEA, Tifton, Georgia

ADBSTRACYE

Corp carworiu larvae, lelivthis zea CBoddied were sub
jected to hlter paper treated with extuacts of cther-fixed,
Iyophilizud, or aleohol-fined swevt corn silks and kernels,
Results from atl 3 methads of fixing indicated that aver-
age feading response o the lirstwater extract was as nich
as 20 times stronger than that from water alone. No
feoding respouse was noticed from the cther or aleohol

lavers. The feeding stimulant andar arrestan, not yet

Numerous authors have reported findings related
to host plant resistance in sweet corn to the corn
earworm, Feliothis cea (Doddiey. Ope parpose of the
research on host plant resisianee now in progress at
the Southern Grain Inseets Investigations Laboratory
at Tifton, Georgia, is to determine whether extracts
of sweet corn silks and kernels are attractive 1o and
¢licit feeding responses from the corn earyorm. The
term “feeding stimulint’” has heen defined by Dethier
et al. (19603 as w chemicd wlieh elicits feeding. Tle
also defined an Surestant” ws clicmical which causes
insects 10 egate in contact with i, Patacts of
this nutnre heve heen obtained fram host plus of the
Furopean corn borer, Cretrinia arbilatis (1hibner)
(Peck 19301 the Mexican bean beetle, Foridacfia
W) '\l.i]"l'l\'xl 1037 the ball weevil,
athoionies gradis Dolieam (Keller et ab, 1903
the alfalia weevil, JHypora postica coatenhady (.
Blickenstaff 1903, personal cormunication ) ; and the
catalpa  sphinx, Coreionda catulpac (Boisdnal)
(Nayar and I'r weikel 19637+ and other insects.

varicestis (i

MITHODS

In tests with the corn carworny, fre~hly harvested
silks and kernels from -390 an earwn ni-~nsceptible
sweet corn inbred, were quick-tixed by 3 methods,

Fther Fivatiog—Dy this method 400 ¢ of plant nu-
terial were placed immediately adter culfection in hali-
gallon fruit jars containing 1000 b of anhivdrons
ether. These jars wer? then refrigerated at 80 C un-
til w convenient time for extraction. The liquid ether
plus semie plant water) was then placed o separa-
tory funnet and the wate hiver separated from the
ether laver, The ether Tyver was allowed to evaporate
down to 20 ml of Tiquid under a vented Load. This
liguid extract wias marked ether-fixed fraction L

The water Enver renioved irom the ether was recom-
bined with the plant residue material along with 1000
m! of distilled water. Fhis mixture was then Pended
for 5 min before heing bltered severad fimes. he
water laver wis centriuged at 2000 rpm for 13 min
The procipitite wis Tabelud ether-fixed residne TH The
supernatnt was placed in o lvophilizer and distitted

1 Accepted for publication b
2 Eptoanotogist,
2 Ligehcenist

1, oo

chieinieal Iy identibed, s relatively heat-stable, insol b
e ether sl aleohol, but highly soluble i watere
jeeding vesponse heciane ore pronomieed as the con q
tration was increised. After extraction the feeding st
Lant dissipated rapidly, Different sugars al concentrat o,
ranging trom 003 to 4.0 molar clicited some feeding n
sponse, but this response did not approach the magni' 1
of that from the plant extracts.

under vacuum at =700 C to 20 ml with a Dry ¢
acetone batl, The water residue and distillate v
marked ether-fived water fraction 111 and VI,
spectively.

To insure the removal of all water solubles, 11
ml of distilled witer weve again added o the arig
plant tuderial as described above, The same e
cedure was carried out and the resulting liquid marvie
ether-tixed residue water V. The residue
carded.

Lyoplilization—Befure lyophilization 400 g
plant material were Blended with 1000 ml of distri
water, s outhined previoushy. The distillate was
leeterd, Lbebed vaphibized distilate water [oand <t
winder reirigeration until testing. Next, 11 g oo -
plane vestdue was Blended with 300 st
water for 3 mine This blend wis allowed to soak @

SSHEIIN

ml or

2 hy, aiter whivhat wis hltered. The fquid plioe wedy

e

contritged at 600 rpm for 13 min. The precipinr o

was Libdled lyophitized residue 11 Again the L

was plwed on the freeze drver and concentrated dow s

to 20 ml The water residue and distillate were mink
Jeophilized water fraction 1L and Vi, respeetive.,
Distifled water was added 1o the original plant n..

perial twice tore, and the same extraction procedare

as deseribed above were carvied out, with the exeg

A
Rt

tion that during the last extraction the Wlend we

Boiled tor 5 min. The resulling frictious were narke
Tvophilized vesidue water v and VI respeeuvely, Th
residue was discarded.

i

4

[}

icohol Fivation—the same procedure wis s d

jor aleohol fxing as for the ether tixing, exeept the
the plat materin wis boiled in 93 ethunol tor .
min
by fractional distillation,
alcohal-fixed.
Freatment—Fonrth-instar - corn earworm laee
renred on an artitcial diet slightly toodilied Trony v
of Dorper (1063 were placed individaadly i

rant potri dishes ¢ Fig. D Fach of 2 giedrants e

Al fractions were abele

tained seetions of tilter paper ipregiaed with O
il of test material s e other 2 gqualvants contait
fifter paper impregnated with 0.1 nil of Jdistdled wane
which served as controis. Al filter-pager SeCU

s AMention of  this
ppis tts ctdorsenient hy the

74

propuietary does not

Vs

proubict neve Al

and the aleohod wnd water were then sepittatt -
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4 hont extract-treated flter paper (i) el onowader-
woancd Sher papey (chiecky (hy
e allowed (o air dry Lefore larvae were introdueed,
o Farva was alowed o roun A Tead indisevimi-
¥ uh in the G-l jor about 18 hr after which the
g oo paper cections were removed anrd the totad area
g o con~umcd fin ol was durermined. Fixteen
¥ ooenges of Sdishes were wt up for cachextract
g 1ooaddition 1o the aiorementioned  tests, soverad
LS wWere wereened for corn earwartt jeeding re-
a aee, The provedure for these tosts was sinilar to
e

4 nsed for testing plant extracts, except that bt~
Capt enncentrations ranging iron 0.05 to 3.0 molar
e oueed, The sagars tested were suCYose, dextrose,
melibiose,

trofudose, pexyloses nmnose,

Vitaee, dactose, vhamnose. and pdnnose.

fructose,

RESULTS AND PIse Ve ~JON

Leall 3 micthods of plant Galion We WEeTe s neeesss

oy preducing extract Sractions contining a feeding
anlant and/or arrestant from both silks and kernels
D weet corn (CPable 1y The secotd fraction (it
wer residie ) obtamed from cach tixation pruduced
greatest feeding response. Suhsequent witer froc-
. produced little ur no Pesponse, indicating nearly
we ) stimulant extraction in the fivst water, iraction.
L. obtained no respense from cither the aleohol or
| 6. r fractions or from precipitate residues 11 and
* . ar distillate fraction 1V, The average feeding ves
o e yatio to water fractions from ether-fixed and
- hilized plant tissue was abunt twice that ohtained
" the alcohol-ixed tissue, O an average the feed-
response to the comeentrated plant waler
G was 13 to 29 tmes e great s the response
Cthe waler-treated check.

rimulant wis el retated diveety with the coneens

extract
Apparently, response 1o

Yoion, sinee lithe response awas noted when the con-
Crrated extracts were difisted 20 times,

Fhe feeding stimulant s celitively het stable (w it!
Chetand botling for 1 nun, nonvoelatiie at - 70°C,
L mm Mg, insoluble in cther or alcohol, bat highly
wnble in water. Continued testing has shown very
Tnte activity reduction i the stimulant while the

v Cory Loarwery Frening RESPONSE 75

Table 1 Feoding vesponss o corn carworm larvae
ahjecterd 1o filter paper treated with ether, dyophilized,
or ateohal-fixed plant extrint frictions ov with water

Arcit of paper consumed
v Lrva tnmn? "

Water

Fraction cheek Foatract Ratio
{ther
Siths
I ether 0.2 03 1
I water residue H 1n.d 1:27
Vo owater resthoe R 14 11
hernels
I ether & 4 0.3 1:1
1H water residue A 9.6 1:24
\Towater residue R 0.2 1:1
Loyephiited
Siths
1 distitlate water 1 0.1 14
LHL awater residue R 2ikn 1:23
v owater residue 00 18.0 1:3
V1owser residue 4.0 120 1:3
Keruels
1 distillate water 1R 0.1 1:1
I water restdue 1.2 345 1:29
V' water restdue 1.0 0.3 1:6
V1 owater residue 08 34 1:4
eeliod
Silks
1 aleahol 1.5 2.0 1:1
1 water residue 0.9 120 1:13
v water residue 3.1 13.0 1.4
Kernels
1 aleohiol 1.2 1. 1:1
11 water residue 34 439 1:14
R2 258 13

v water residue

a Toach value reproseuts the average of 80 larvae,
b pther-dined fractinns 1L and IV, Ivophitized fruction 11, and
ateshol-fixed frac i i

ons 11 and 1V pave noaoereise in feeding when
comparcd with the control.

plant tissue remains o the fixed stage. Cunsiderabie
reduction of activity eccurs, however, once the stimitt-
lant is processed. A\ 507 drop in activity Tas been
deieeted ina Hediy-old extract.

Tests in which we, compared various sugar saolu-
tions at ditferent concentrations against a water check
showed that a feeding response was clicited (Table
2. the sugar concentration intensified
feeding imly slightly. Veeding increased to & maxi-
amnt response of about 1:5 in favor of the sugar
Taotal area of paper caten pet larva was appreciably
Tess in the tests with sugar thau in the tests with plant
Thus, it seems Teasible that something ather
(although possible closely related) pro-

Increasing

extracts,
than sugar
duced 1 response i the plant extracts,

The feeding response wis noet significantly altered
by filtering the extradt throagh Nogit- A

Alswell et ab (1903 disenssed practical applici-
tions of a sinilar stimulint.  Prestumably, success in
some field uses of an arrestant-stimulant would de-
penst on processed extracts overcoming the arrestant-

4 \lention of this proprictary product dacs net

. necessarily
imply 1ts endorsement by thie 1 SDA.
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Table 2--Feeding response ratio of corn carworm lar-
vae fed on osugar solutions at various concentratiotis vs.
a water cheek?

Concentration (molar)®

Sugar 0.50 10 20 3.0
Sucrust 1:4 1:4 13 1:3
Destrose 1:3 1:4 13 1:3
p-1 retose 1:2 14 1:4 1.4
Prehulose 1:1 1:3 1:2 1:3
p-N\yiose 1:1 1:2 1:2 1:2
NMunnost i:1 1:1 1:3 1:2
Melibiose 1:1 1:1 1:3 1:2
Cadaetose 11 1:1 1:3 1:3
Iactose 1:1 1l 11 1:2
- Bammose 1:1 1:1 1:1 1:2

1: 11 1:1 1:1

Larhinost

a All ratios are to the Luse 1 for water.
b No jucreased response was ot
of ary of the suyavs was compared with the control.

stimulant present in the growing plant tissues. Ina
preliminary test with the corn kernel extract, the sume
ratio of feeding was obtained on extract-treated coru
leaves as on Altey paper whien these substrativ were
compared with water-treated feal tissue and filter
paper, respectively.
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ON THE NITROGEN FREE COMPONENTS OF CORN SILK. 1.
(By) Kazue Tsukinaga
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I. INTRODUCTION §

Corn is a kind of farm products belonging to the Gramineae, with a
scientific name of Zea Maize L. It is an important plant. Corn silk (style
or stigma) comprises a viscous material contained in a long empty tube, with
its end divided into two parts. Its length measures 6 to 12', and it is covered
with short hair. After pollination, it gradually dries up. There are many
papers on the components of corn, but the components of corn silk have rarely
been investigated. In 1918, Dutcher and Collotzi (1) reported that corn silk
contained soluble vitamins, and the presence of phytosterin was mentioned by
Miake (2) in 1921. Miake (3) also studied the enzymic action of corn pollen,
and discovered that it contained such enzymes as amylase, sucrase, pepsin,
tripsin, kymase, and peroxydase, but failed to observe any activity of maltase,
glycose, emulsin, urease, oxydase, katalasc, or clepsin. Miake also compared
the diastase activity and the moisture and ash contents of 10 types of corn.

Fred and Peterson (4) carried out a study on corncobs. They reportedly
obtained approximately 30 - 40% xylose by the hydrolysis of corncobs, and
manufactured lactic acid by the reaction of xylose and Lactobacillus pentoaceticus
u. sp. Monrce (5) subjected the viscous material contained in corncobs to
acid cleavage and obtained furfurol. He reported that the reaction of this
compound with an sulfidated alkali or phenol resulted in a dye or a resinou
material for paints. With regard to corn stalks, Kerr and Stewart (6}, and
Perold (7) confirmed the presence of sucrose, and described its practical value.
The papers on the chemical properties of corn silk are relatively few, but
many papers have been published with regard to its utilization.

In Japan, it has long been commonly used as a diuretic, and frequently
prescribed even by physicians. For instance, the base material of Pistin is
corn silk. According to the U. S. Pharcopoeia (8), corn silk is also designated
as Zea, or Maidis stigma. Radimaker and Fischer (9) reported that dry corn silk
contained 2.25% maizenic acid, which is soluble in water, methanol, and ether
but insoluble in benzene, oil, fat, resin, chlorophyll, sugar, albuminoids,
phlobaphene, salts, cellulose and water, In the U. S., corn silk is recognized
as a diuretic effective particularly for the treatment of renal disorders,
cystitis, and lithangiuria. It ia also _sed for the treatment of gonorrhea.
Landrent (10) further advocated its therapeutic effect on hydropic cardiac
condition as a cardiac stimulant. In Japan, Honma and Shiratori reported
an observation of similar action.



2. PREPARATION OF SAMPLES

Samples of corn silk were collected from the garden of the Manchurian
Railroad Agricultural Test Laboratory from early August through early September.
They were dried and pulverized, and stored in air-tight jars. (Grade - regular).

3. QUALITATIVE TESTS
A. SEPARATION OF PHYTOSTERIN FROM ETHER INFUSION

Phytosterin was separated by Boemer's method (11). One hundred g of the
sample was infused in ether, and, after the ether was eliminated, 50 cc of an
ethanol solution of caustic potash (30 g of caustic potash was dissolved in
1 liter of 95% ethanol) was added. The mixture was then boiled over water bath
with a reflux condenser, thereby saponifying the mixture. The ethanol was
distilled out and30 cc of water was added to the residue. After the precipitate
became dissolved, the contents were transferred to a separating funnel, and
ether was added. The mixture wasshaken, thereby separating the ether secluble
materials, and, after the ether was eliminated, the fat that failed to saponify
was again subjected to the same saponification procedure, and transferred to
a separating funnel, thereby separating ether soluble materials. When the
ether was eliminated, colorless needle crystals were obtained along with a waxy
material, The crystals were purified, and impurities, removed. Then, the
crystals were discolored with ethanol and bone charcoal, and recrystallized from
absolute ethanol, which yielded colorless plate crystals. The qualitative
analysis of the crystals revealed the following properties:

a. The crystals are soluble in ethanol, ether, and chloroform.

b. Those crystallized from the ether solution are silk-like needle crystals,
whereas those recrystallized from the ethancl solution, colorless
prismatic plate crystals

c. The melting point is 137.5 °c.

d. The above crystals were boiled in an evaporating dish along with glacial
acetic acid, dried by evaporation over water bath, and combined with
absolute ethanol. The mixture was dissolved by heating and cooled.

The crystals thus obtained had a melting point of 131°,

6. The crystals were transferred to a glass plate and sulfuric acid was
added (a mixed solution of concentrated sulfuric acid and water at
5 :1). Its microscopic examination revealed a deep reddish purple
coloration, and a purplish green and a red colorations when iodine and
potassium iodide were added.

f. The above crystals were dissolved in chloroform, and sulfuric acid with
a specific gravity of 176 was added drop by drop. The upper chloroform
layer developed a purple coloration, and the sulfuric acid layer released
a greenish fluorescent light in reaction to a reflected ray, but a
reddish coloration in response to a transmitted light.

g. The above crystals were dissolved in a mixed solution of acetic anhydride
and chloroform, and a drop of concentrated sulfuric acid was added,
upon which a rosy coloration was developed, and the color changed to
bluish green several hours later.

h. The crystals were wetted with concentrated sulfuric acid, and the
sulfuric acid was permitted to evaporate at low temperature, upon which
a yellow coloration was observed. Then, ammonia was added, which produced
a red coloration.

35



the ethanol infusion was filtered out.

of white crystals.

they were readily soluble in water.
properties:

i. The crystals were moistened with concentrated sulfuric acid, and, after

ferric chloride was added, the sulfuric acid was permitted to evaporate,

which produced a purple coloration.
j. The crystals were placed in a test tube, and permitted to sublimate,
upon which drops of brilliant oil were formed.

Summarizing the above results, the unsaponified material obtained from

the ether infusion is phytosterin (C27H460). Organic acids were .also found in
the ether infusion, but the yields were minute, and no qualitative analysis
was performed.

ETHANOL INFUSION
SEPARATION OF INORGANIC MATERIALS FROM THE ETHANOL INFUSION

One kg of air-dried corn silk was placed in a 5-1°flask, and 2.5 1 of

absolute ethanol was added. The mixture was infused with a reflux condenser, and
The same procedure was repeated 3 times,
and the ethanol solution was subjected to vacuum distillation, thereby eliminating
the ethanol. Upon evaporation, the residue became a syrup, and was dried in
a sulfuric acid drier.The resultant syrup amounted approximately 8 g. It was
noted that crystals were gradually formed in the drier at an increasing rate.
An attempt was made to separate the crystals, by treating them with absolute
ethanol but the crystals did not dissolve in the ethanol.
out, and dried, which yielded approximately 1 g of crystals.
in a small amount of water, and recrystallized several times, which yielded 0.6 g
Microscopic examination revealed white dice-like crystals of
the regular system. They had a bitter taste, but were not deliquescent.
Although the crystals are insoluble in ethanol or concentrated hydrochloric acid,
Qualitative analysis revealed the following

a. When heated on a platinum plate, the crystal water diminished, and a

white powder remained, which indicates that the material is an inorganic

compound.

b. When a silver nitrate solution was added to an aqueous solution of the
crystals, a white turbidity was produced, indicating the presence of
chlorine.

c. A mixture of hydrochloric acid and an aqueous solution of the crystals
was heated, and barium chloride was added. No precipitation of barium
sulfate was noted.

d. When an ethanol solution of phenolphthalein was added to its aqueous
solution, the mixture maintained a state of neutrality.

e. When a mixture of a tartaric acid solution and an aqueous solution of
the crystals was permitted to evaporate, fine, brilliant crystals were

obtained. Microscopic examination revealed colorless, rhomboidal pillar
crystals, with close resemblance to the crystals of potassium bitartrate.

f. An aqueous solution of crystal was evaporated and ignited. A platinum
hydrochloride solution was added, and the mixture was permitted to
evaporate, then examined under the microscope. The crystals were
extremely similar to those of KyPtCygq, and did not dissolve in 80%
ethanol.

g. After the crystals were ignited, a 0.1 g portion of them was dissolved
in water at a total quantity of 25.0 cc, and a 2.5 cc portion of it
was transferred for the quantitative determination of chlorine and

35
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potassium. The following results were obtained.

Experimental value Calculated value

K,PtC1g 0.0319 g Potassium  0.0051 g

N/20 Silver nitrate solution Chlorine 0.0047 g
2.7 cc

Then, the rates of potassiumnand chlorine for 100 parts of potassium
chloride were obtained.

Calculated value Theoretical value
Potassium 52.04% 52.44%
Chlorine 47.96% ' 47.56%

On the basis of the above results, the dice-like white crystals of the
regular system are believed to be potassium chloride.

2, SEPARATION OF SUGARS FROM ETHANOL INFUSION

The ethanol was climinated from the ethanol solution, from which the crystals
had been eliminated, over water bath, and thc remainder was transformed into a
syrup at low temperature. Impurities were eliminated by reversing the procedure,
which resulted in approximately 7 g of syrup. The yield of syrup was 7 g for the
first time, 6 g for the 2nd time, and 8 g for the 3rd time, an average of 7 g.
The qualitative determination of syrup revealed the following properties.

a. Water soluble, and sweet. .
b. The aqueous solution of the syrup reduces Fehling solutions.

Hydrolysis with hydrochloric acid resulted in a minimal increase in its
reducing pcwer.

Molisch's reaction, positive.

Seliwanoff's reaction, negative.

Pinoff's reaction, negative.

Neuberg's reaction, negative.

A large amount of potassium saccharate was obtained.

The formation of mucic acid was negative.

Pentase reaction, by the hydrolysis with hydrochloric acid, was negative.

The formation of phenylhydrazone was negative.

A mixture of 2 g of syrup, 2 g of phenylhydrazine hydrochloride, 3 g of
sodium acetate, and 2.0 cc of water was heated over water bath, which
produced a large amount of osazone. Microscopic examination revealed that
the osazone was needle crystals similar to glucosazone. The osazone
was filtered out and washed with hot water. A part of it became
dissolved, and reprecipitated upon cooling of the wash liquid, but a
greater proportion of it was insoluble, The insoluble osazone was
vellow needle crystals, aggregating in a star-like or pine needle-like
fashion, and sparingly soluble in water, methyl alcohol, and ether, but
readily soluble in ethyl alcohol and acetone. These crystals were
divided into two portions, and recrystallized from 60% ethanol and
acetone. After the crystals were separated and dried, their melting
point was measured. Mp. 202-2040C. The hot water-soluble osazone was
filtered out, and treated in the same manner. Its shape and property -
was same as those of the other fraction, but the melting point was
200-2027C.
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From the above results, the former resembles the glucosazone described by
Fischer and Tiemann, and Kees (11) in shape and property. The lower melting
point of the latter may be due to impurities. Since the quantity was minute,
confirmation was omitted.

Summarizing the above results, the syrup obviously contains glucose.
4., QUANTITATIVE ANALYSIS
A. ORGANIC CONSTITUENTS

Ordinary components of the above sample were determined by normal method,
but the quantitative determination of special components followed the procedure
described below. :

1. PENTOSAN AND METHYLPENTOSAN G

A 0.5 g portion of the sample was used for the determination procedure
employed by Ellet and Tollens (12) and Oshima and Kondo (13). The calculation
of pentosan was based on the table prepared by Tollens and Krobe.

2. REDUCING SUGARS AND NONREDUCING SUGARS

For the determination of reducing sugars and nonreducing sugars, a 1 g
portion of the sample was placed in a flask with 80% ethanol, and was infused
over water bath equipped with a reflux condenser and filtered 3 times. The
residue was transferred to a filter paper by decantation, and washed with the
previously mentioned ethanol. The filtrates were combined, and subjected to
vacuum distillation, thereby eliminating the ethanol, and impurities were filtered
out. Then, the filtrate was adjusted to 250 cc, and a part of it was subjected
to quantitative determination of reducing sugars and the other portion was
combined with hydrochloric acid until a 2% solution was obtained. The resultant
solution was boiled in a hot water bath for 20 minutes. The solution was neutralized
at a total quantity of 25 cc, and a part of it was subjected to the determination
of potassium cyanide.

3. GALACTAN

A 5 g portion of the sample was treated with nitric acid with a specific
gravity of 1.15 in an attempt to produce mucic acid, but only a trace amount of
it could be obtained. ‘

ANALYTICAL RESULTS OF CORN SILK

CONSTITUENT PER 100 PARTS OF PER 100 PARTS OF
AIR-DRIED SAMPLE ANHYDROUS SAMPLE

Moisture 12.65 -

Crude fat 1.92 2.20

Crude protein 16.63 19.04

Soluble nitrogen-free compounds 45.50 52.09

Crude fiber 17.70 20.26

Crude ash 5.60 6.41

Total nitrogen 2.83 3.24

Protein nitrogen 2.25 2.58
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Nonprotein nitrogen 0.58 0.66
Pentosan 15.60 17.86
Methylpentosan Trace amount Trace amount
Reducing sugars 1.90 . 2.17
Nonreducing sugars Trace amount Trace amount
Galactan " "
Total acids (in terms of

sulfuric acid) 0.49 0.56

B. INORGANIC COMPONENTS

A 30 g portion of the sample was placed on a platinum dish, ignited, and
incinerated at low temperature, and treated with aqua regia. Silicic acid was
eliminated by normal method, and inorganic constituents were quantitatively
determined. For the determination of chlorine, the above sample was infused
in distilled water, and was subjected to titration with N/20 silver nitrate solution.

ANALYTICAL RESULTS OF CORN SILK

CONSTITUENTS PER 100 PARTS OF PER 100 PARTS
AIR-DRIED SAMPLE OF DRIED SAMPLE

Moisture 12.65 -
Ash 5.60 6.41
Hydrochloric acid soluble

silicic acid (Si0y) 0.15 - 0.17
Iron oxide and Al;0, 0.33 0.33
Lime (Ca0) - 00.61 0.70
MgO 0.56 0.64
Potassium (K,0) 1.67 1.91
Soda (Na,0) 0.16 0.18
Phosphoric acid (P 05) 0.56 0.64
Sulfuric acid (SO3§ 0.03 0.03
Chlorine (C1) 0.30 0.34

5. PRODUCTS OF HYDROLYSIS

A 1 kg portion of sample was placed in a porcelain jar, and 4% sulfuric
acid was added. The mixture was heated in water bath for approximately 3 hours,
thereby subjecting it to hydrolysis. Then, the sulfuric acid solution was
eliminated by decantation, and the residue was compressed. The liquid from the
residue was combined with the sulfuric acid solution, and, after filtration,
calcium carbonate was added, thereby neutralizing the sulfuric acid. The
resultant precipitate was filtered out, and the filtrate was distilled in vacuunm,
thereby reducing its quantity. After cooling, 60% ethanol was added, and
impurities eliminated. The filtrate was distilled, thereby reducing its quantity,
and 80% ethanol was added, and impuritics eliminated. The filtrate was distilled,
thereby recovering the ethanol, and perm:tted to evaporate, thereby rendering
a syrup-like form. Impurities were eliminated several times by means of absolute
ethanol. As a result, a transparent syrup was obtained. Then, the product was
discolored with a small amount of water and bone charcoal, and purified with
absolute ethanol, which yielded approximately 117 g of syrup. The product was
stored in a sulfuric acid drier, and subjected to the following tests.
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A. QUALITATIVE ANALYSIS

The syrup was dissolved in water for qualitative tests, and the following
results were obtained,

a, Highly sweet,

B. Actively reduces Fehling solutions.

c. Molisch's reaction, positive.

d. Bramis' reaction, negative.

f. Pinoff's reaction, negative.

g. The formation of methyl phenylosazone was attempted by Neuberg's method,
but the result was negative.

h. The attempt to produce phenyl and methylphenyl hydrazones failed.

i. The formation of phenyl asazone was attempted, and a large amount of
it was obtained. :

j. Sixty cc of nitric acid with a specific gravity of 1.15 was added to
5 g of syrup. The mixture was permitted to evaporate over water bath,
thereby reducing the amount to approximately 20 cc. Then, the contents
were filtered, and permitted to stand for 24 hours. Subsequently, 1 cc
of water was added and the mixture, stirred and left standing, which
provided a large amount of needle crystals. After separating and
drying the crystals, the melting point was measured. M.P., 212-5 -
213.5°C. The material was soluble in hot water and ammonia, but
sparingly soluble in alcohol and ether. The melting point of the
crystals was extremely close to that of mucic acid (Schleimsaure).

The melting point of the mucic acid is 225°C according to Skaup,
212-215°C according to Tollens, Lippmann, and Kiliani and Scheidler (14),
and 213-214°C according to Abderhalden (15). Thus, the crystals was
apparently mucic acid, and the syrup is assumed to contain galactose,

k. Thirty cc of nitric acid with a specific gravity of 1.15 was added to
> g of syrup, and the mixture was permitted to evaporate over water
bath, thereby obtaining a yellowish syrup. A small amount of water
was added, and the mixture was permitted to evaporate, which provided
a syrup. Then, it was dissolved in a small amount of water, and the
solution was filtered. The filtrate was combined with potassium
carbonate, thereby making it basic, and several drops of glacial acetic
acid was added, thereby acidifying it. After left standing, it was
subjected to microscopic examination, which revealed needle crystals
of potassium saccharate. The crystals were separated and recrysta-lized
from warm water, and, after drying, heated in a cagillary, which
increased the volume due to decomposition at 194.3°C. The addition
of a silver nitrate solution to an aqueous solution of the crystals
immediately produced a precipitation of silver salt, which was then
filtered out and dried in dark place. It was found that the material
contained silver at a rate of 50.4%, which is extremely close to the
theoretical value of 50.94% L.AgOOC-(CHOH)4—COOAg_7: Therefore,
the crystals obtained from the acetic acid acidified solution was potassium
saccharate, and the crystals are sparingly soluble in cold water but
readily soluble in warm water. When ammonia was added to its aqueous solution
thereby making the solution alkaline, and a lime chloride solution
was added to the mixture, a white precipitation of lime saccharate
was formed.

1. Hydrochloric acid with a specific gravity of 1.06 was added to 5 g of
syrup, in order to test the formation of furfurol and methylfurfurol
according to the procedures described by Ellet and Tollens (13), and
Oshima and Kondo (13), respectively. The reaction for the former was
clearly positive. When phloroglucin was added, a large amount of

furfurol phloroglucid precipitated. However, no methylfurfurol was formed.

3>
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m. A 0.5 g portion of the syrup was transferred to a test tube, and
dissolved in 0.1 cc of water, and after 0.1 cc of bromine was added,
the mixture was shaken and left standing for 48 hours. Then, the test
tube was heated, thereby eliminating the bromine, and the remaining
portion was transferred to an evaporating dish. While heating, a large
amount of cadmium carbonate was added and evaporation was continued.
Subsequently, a small amount of hot water was added, and, after filtering
and cooling, ethanol equal in quantity to one half of the contents
was add3d. As a result, a large amount of precipitate was formed.
Microscopic examination revealed needle crystals with rhomboidal angles
at the ends. They were found to be crystals of the cadmium salt of
xylonate bromate (cadmium xylonate).

B. SEPARATION OF OSAZONE

When the phenylosazone obtained in test (i) was examined in the microscope,
a large amount of glucosazone was observed. In order to eliminate glucose in the
syrup, the syrup was dissolved in water and sterilized, and combined with
saccharomyces cercviceae. The mixture was fermented for 7 days in a thermostat
at 40°C. Upon completion of fermentation, calcium carbonate was added to the
fermented solution, thereby neutralizing the solution, the filtrate was permitted
to evaporate, thereby reducing its quantity, 95% ethanol was added several times,
and the ethanol solution was permitted to evaporate, which provided a syrup.

A mixture of 1lg of syrup, 0.5 g of phenylhydrazine, and 0.5 g of water was
stirred, which produced phenylhydrazone. The product was permitted to evaporate,
thereby reducing its quantity, and, after colling, ether was added, thereby
eliminating excess phenylhydrazine. The ether was eliminated,and the remainder
was heated and stirred, but no hydrazone was formed. Then, 200 cc of water
and a small amount of glacial acetic acid were added to this solution, heated
in a water bath, and cooled, as a result of which a large amount of phenylosazone
was obtained. The osazone was filtered out and examined in the microscope, which
revealed aggregations of yellow needle crystals. The osazone was separated
into a portion sparingly soluble in hot water and a portion readily soluble in
hot water, and each portion was recrystallized with 60% ethanol, which produced
the same shape of crystals.

The recrystallized osazone was filtered and dehydrated, and, after drying
in a sulfuric acid drier, its melting point was determined. The portion
sparingly soluble in hot water had an m.p. of 160—162°C, and the readily soluble
portion, 154-155°C. Both portions were soluble in methyl alcohol, ether, and
acetone. The latter was recrystallized from alcohol and pyridine, and the
crystals then had a lower melting point, 157-158°C . From these experimental results,
these osazones were found to be xylose phenylosazone. The melting point of
xylose phenylosazone is said to be 152-155°C according to HeblLert, but 155°C
according to Bauer, 158°C according to Stone and Test, 160°C according to Koch,
and 161°C according to Allen and Tollens, or Tollens (16). Somc gave lower
melting points, but the variation can be attributed to impurities.

6. SUMMARY
The above experimental results can be summarized as follows:
1. A greater proportion of corn silk comprises nitrogen free compounds.

2. Phytosterol is one of the components of corn silk, and can be separated
from an ether infusion.
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3. Corn silk contains approximately 2% of reducing sugars, and a great
proportion of it is glucose. The presence of glucose was verified
in the form of glucose phenylosazone, extracted from an ethanol infusion.

4. The carbohydrates contained in corn silk comprises glucose, pentozan,
galactane, etc.

5. The main constituent of pentozan is Xxylane.

6. The presence of xylane was confirmed in the form of cadmium xylose salt
and xylose phenylosazone from the product of hydrolysis.

7. The presence of galactane was confirmed by the formation of mucic acid
from the product of hydrolysis.

8. A small amount of organic acids are contained in corn silk.

9, Principal inorganic constituents include potassium salt, and a part of
it was separated from the ethanol infusion in the form of potassium
chloride.

The author is deeply grateful to Dr. T. Nishino and Dr. M. Tanaka for
the analyses of ordinary components and collection of the samples.
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FROM THE DEPARTMENT OF ANA FOMY, HANNEMANN MEDICAL COLLEGE AND
HOSPITAL PHILADELPHIA) U.S.A. HEAD OF THE DEPARTMENT :

PROFFSSOR THL. W, PHILLIPS

OBSERVATIONS OF INFLUENCE OF CORN-SILK EXTRACT
(STIGMATA MAYDIS ZEAE)
ON BLOOD PRESSURE IN HYPERTENSIVE RATS

By

H. WASTL, M. D.
 Recetved for publication 12-11-1946 .

Corn-silk extract, usually as a tincture of stigmata maydis zeae, the
fresh styles and stigmas of zca mays Linné (I'am. Gramineae) is used
occastonally, £i. in the alleviation of urinary distress, scanty urine and
retention of urine, tenesmus after urinating, vesical catarrhs etc,
Borriexe (1) recommends a (spaced) dosage of 10-50 drops of the
10 %, tincture per diem.

Very little is known about the constituents of corn-silk extract.
KraeMER (2) mentions very bricfly that the dried drug contans a
volatile alcaloid; two resins, about 5.3%; a crystalline principle, maizenic
acid, about 1.259; fixed oils, about 5-25%:; sugars; ash, about 129,
SoL1s-CoHEN (3), also mentions corn-silk extract in a few words, thinking
that the maizenic acid is its main acting faction.

The incentive to bricfly study influences of injections of corn-silk
extract on the blood pressure levels of experimentally  hypertensive
rats originated in a few casual observations of some genceral practioners
who noted (*) that now and then patients, treated temporarily with
tinctures of stigmata maydis zeac and being at the same tinie also cases
of hypertension showed, in a very few instances, a certain mild reduction
of their blood pressure levels, while under corn-sitk medication.  This
was, of course, not an exclusive medication, but only a part of the pres-
cribed medicines and any observed temporary reduction of hload
pressure levels could not be aseribed Squite obvionsy -to this ourt
olthand, withont any o experimental or climen! backeronnd whatsoccer

existant at ull,

2 H. WASTL, M. D.

Since the reason and manifold causes for the development of hvper:
tension are to date still very obscure {4), it did not seem an entire waste
of time to investigate bricfly the possibility of effects of corn-silk extract
¢n normoetension and experimentaily induced hypertension in rats, using
an intraperitonceally injected test-dose of o.1 mym kgm, after having
explored in a series of preliminary experiments lower and higher dosa
of the substance,

MeTop

Adult male and female rats (White Wistar rats and a piebald strain,
all about the same age) were made permanently hypertensive by looping
a stout cotton thread in a figure § over the poles of both kidnevs, a
method described by Grorrsan and Harrizox (5). The normal
blood pressure of the animals was studied for weeks prior to the opera-
tion; it is as arule a very steady constant value, at a level peculiar indivi-
duzally to each rat.  After avariable period from 1-3 months after the

peration the systolic blood pressure, determined in the tails of the

non-anesthetized rats by the plethymographic method of WiLLIAMS et
al. () reached its maximum and remained at this constant level {of
individually variable size) for many months. Prior to measurements
the rats were placed in a well ventilated, roomy box kept at 400 - 10 C
for about 15 minutes. 4-6 readings were taken with cach rat and the
mean of these only slightly fluctuating readings recorded.

Corn-siik extract was injected intraperitoneally in aqueous, sterile
solution, 1.10% concentration, I € per 100 gms rat or o.1 mgm/kgm.
The vehicle (doubly distilled water) per se did not affect the blood
pressures of normotensives or hvpertensives, tested in control experi-
ments. The blood pressure was tested 24 hours later, a procedure
strictly similar to the one used in previous studies (7, 8, 9, 10). Pre-
treatment observations were followed by 4 consecutive days of injections
and then wound up by 4 consecutive days of post-treatment observations.

Hypertensive animals exhibit different degrees of hypertension,
with no prediction possible. . As in all previous studies, the hyperten-
stves were divided into 3 subgroups, with low hypertension (o to + 20 %)
medium hypertension (4 20 9 to + 40 %) and high hypertension
{(over = 40 ) permanent increase over the respective individual normal
blood pressures.  The animals had cxcellent appetite and were fed
an abundant mixed diet of table scraps, bread, milk, lettuce and fresh
<arrots, Al together there were used 6 male and 6 female normotensives
and 14 male und 14 female hypertensives.
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substances, all of which are aiso etfective vin the omal ronte

Figure 2 gives the L:ra,;\
1.1

res
I'he most favorable

VC representation of the nain

restilts ws regurds o

svstolic blood pressures were achicved with paredsive
nearly *"cm'.czli} with S-Benzyl-iso-thioures 107

here, that the dosage of the later (o Y

62.5 times higher than the dosage of the {v
r.1o"% solution).  Somewhat less effective

15 a sccond pair of substances

thiourea sulphate. The dosage of the latter (0.2
solution) is 3 times higher than the dosage of the Srmer o,

¥~

in a 5.1e” solution). Finaily ephedrine sy

1

iphate (a0
10-” solution) trails as the least effective one at the end o
‘T'he present report deals with corn=silk extract 2nd the aforementioned

comparison gives it a place in the middle of the roup.  The two thiourea
compounds, flanking i, were both nceded in a 3 times higher dosage.

One can, perhaps, say therefore, that corn-silk-extract has certain pussi-

hilities in the alleviarion of hurmuan hypertension.  Carn-silk extract is
of the partly forgotten

Which does not mean, however, that it might not possess

now used littlemin practical medicine, onc
medicines.
ctfects hitherto unsuspected, such as the ones reported here.

In the battle against this human scourge of global and timeless
d'inxenqions—hvpcrtcnsxon in all its forms and varxgtxes-substzmces
produced by piants might be of use cventually. Recently the U.S.
Department of Agriculture has developed and studied rutin, derived
from buck-wheat, which shows promising features as a weapon in this
battle.  Another one is salsolin (11), a 1-methyl-6-hydroxy-7-methoxy-
tetra-hydro-iso-quinoline isolated a few years ago from a desert plant
(Salsola Richteri), growing in Southern Siberia, by scientists of the
U.S.8.R.  Definitely bencficial effects in hypertension are claimed for
it by the Russian medical profession. And many times and at many
places, the garlic-group has been tried as a weapon, also with certain
claims as to some cfficiency.

STUMMARY

Corn-silk extract (Stigmata maydis zeae) was tested in 1.10% aqueous
solutions (r cc per 160 gms rat intraperitoneally or a dosage of
o.1 mumkgm) with 12 normotensive and 28 hypertensive rats. The

systofic blood pressure was measured for 2 pumber of Jdavs prior to

o

H. WASTL, M. D.
njections, 24 hours after each injection (administered for 4 consecutive
dd}b) an\i for 4 more days following cessation of injections. No
{(significant) influence on the blood pressures of normotensives was
observed.  Hypertensive antmals, however, responded with a moderate
Cblood pressure. Tes average declined by -— 13.0, - 122
and - o8 wmmlig with Jow, medium and high hypertension groups
respectively. when all 4 days of the treatment are pooled.  ‘I'his means
a reduction of the hypertension per s¢ {— 18, - 35 and —- 7o mmllg,
average values) of these three subgroups to 16,7 9 62,39, and 817,
pre~treatnent vajues of it A return to the pre-injection pressure
was complete on the chmd day after cessation of the injection.

No trace of any adverse off whotsoever was observed.
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BIOLOGICAL DATA

}

Corn Silk (Zea)

1. Acute Toxicity

A. TFrogs

Dzahamalieva (11) injected frogs, (average weight 50 grams), two
to five per group, with corn silk infusion (20% aqueous), 5 ml to 9 ml
per animal (20,000 to 36,000 mg/kg BW), via the abdominal lymph sac.
A series of control animals, one to three per group, were injected with
1ike volumes of 0.65% sodium chloride solution. The animals were observed
for toxic signs and mortalities. Results are presented below in Tables 5
and 6. .

Apathy, incgordination, and intermittent breathing preceded death.
At autopsy, the heart was observed to have stopped in diastole with
greatly dilated atria, the liver was reduced in size and gray-green in
color, and a large amount of slightly yellowish lymph fluid was found in
the abdominal cavity.

Frogs given sublethal doses of corn silk infusion also became apathetic
and edematous but returned to normal in 1-1/2 to 2 weeks.

B. Dogs

The same author (il) gave two dogs welghing 7.15 kg and 8.15 kg,
(strain, age, and sex not specified), by stomach probe, 20% corn silk
infusions (aqueous), at levels of 5000 and 6574 mg/kg BW, and observed the
animals over a 10-day period.

Both animals survived and gained weight. Neither showed any toxic
effects.
II. Short-Term Studies

A. Gulnea pigs

Dzhamalieva (11) studied in a 12-day experiment the effect onlguineﬁ
pigs, 360-435 grams BW, (strain, sex, and age not mentioned), of répeated
doses of 20% corn silk infusion (aqueous) injected subcutaneously (See
Table 7 for dosage schedule). The animals were observed for localjeffects,

weight change, and toxic signs.



ot

Table 5. Acute Toxicity of Corn Silk and Carvacrol

(Essential 0il Constituent)

Dosage Reference
Substance Animal Sex & No. Route mg/kg Measurement Bibliography No.
Corn Silk Frogs 18 Abdominal 24,000 MLD Dzhamalieva (11)
lymph sac
Corn Silk Dogs 2 p.o. > 6574 MLD Dzhamalieva (11)
Carvacrol Frogs - S.cC. 75 LD Spector (32)
M&F
Carvacrol Rats 10/group p.o. 810 LDgg Christiansen (08)
Carvacrol Rabbits - p.o. 100 LD Stecher (34)
Carvacrol Rabbits - s.c. 1000 LD Spector (32)

Carvacrol Cats - p.o. 100 LD Spector (32)




A marked weilght loss (30-40 grams) one day affer the second injection
was the only significant symptom noted. Starting one day later, however,
there was a gradual weight gain, with the original weight being attained
or exceeded by the 12th day of the experimental period. The single control
animal did not experience a weight loss.

B. Rabbits

The same author (11) investigated the action of corn silk infusions
on rabbits over a period of eight days in animals given multiple injections
intravenously, or both intravenously and subcutaneously. (See Table 8 for
dosage schedule). -

Loss of weight was the only adverse effect noted. Four days following
the first injection, the weight of all animals decregsed by 50 to 135 grams.
Three days after the second injection, the weight 1655 ranged from 65 to
275 grams.

C. Dogs o

Dzhamalieva (11) also determined the effect on dogs of corn silk
infusion (aqueous) administered subcutaneously in divided doses in a ten-day
experiment.

One animal (10.05 kg BW) was injected with 418 mg/kg initially and
five days later received 200 mg/kg. A second dog (15.6 kg BW) was given
200 mg/kg the first day and 130 mg/kg, five days later. The animals were
observed for toxic signs and welght change over the experimental period
of ten days. 1

The ;écond énimal iost 300 grams during the study; the other gained

700 grams. There were no signs of systemic toxic effects in either animal.

Corn S1lk Fluidextract

Rats
Wastl (37) reported that no trace of any adverse effect whatsoever
was detected in forty normotensive and hypertensive rats treated with corn
silk extract injected intraperitoneally, at a level of 0.1 mg/kg BW, daily
for four consecutive days (See BIOCHEMICAL A§PECTS, IV, Corn Silk Fluidextract),

11



III. Long-Term Studies

No information

IV. Special Studies

A. Effect on pathogenic bacteria in vitro

Dzhamalieva (11) reported that a corn silk infusion (aqueous) in
concentrations of 3, 5, 10, and 20% was nelther bactericidal nor bacter-
lostatic in vitro for the following bacteria: Staphylococcus albus,

Streptococcus species, Bacterium coli commune, Bacterium dysenteriae

Flexner, Bacterium dysenteriae Shiga, Bacterium typhi abdominalis, Brucella

abortus bovis, Brucella suis, Bacillus anthracis.

B. Hemolytic action in vitro

Berger (66) staté& that a 1:10,000 decoction of corn silk caused
complete hemolysis, within a few minutes, of a suspension of blood corpuscles
in physiologic saline solution in vitro (06). One of the constituents of
corn silk with known hemolytic properties are the saponins which are present
in amounts of 2-4% (06,19),

C. Effect on kidney stones in vitro

Dzhamalieva (11) studied the effect of corn silk infusion on kidney
stones in vitro in an investigation prompted by the empirical use of the
substance 1n the treatment of urolithiasis in man.

Various types of kidney stones (carbonate, oxalate, phosphate, urate)
removed surgically from patients were subjected to 3, 5, 10, and 20%
aqueous corn sllk infusion over a period of 50 days under controlled con-
ditions in vitro. The solutions were replaced every three or four days.
In some instances, mixtures of human urine and corn silk were used; results
were the same.

Kidney stones consisting of carbonates were gradually dissolved by
the action of corn silk. Those containing phosphate and urate were dis-
integrated with the formation of "sand". The corn silk infusion did not have

any noticeable effect on kidney stones consisting of oxalates.

12



Table 6. Effect of Corn Silk Infusion (20%) on Frogs (Via the abdominal
lymph sac) (11).

Volume No. Results

Material injected Frogs Deaths/Total
Corn Silk 9 2 2/2

8 4 4/4

7 5 2/5

6 4 3/4

5 3 0/3
0.65% NaCl 9 1 0/1

8 3 0/3

7 2 0/2

6 1 0/1

5 1 0/1

Table 7. Effect of Corn Silk Infusion (20%) on Guinea Pigs® (11)

Dosage Schedule

Animal First Day Fifth Day Total Dosage
No. ml mg/kg ml ng/kg mg/kg
4 3522 12.5 6289 9811
1 8 4025 11.5 5780 9805
2 4528 12.5 6289 10,817
5 10 5031 12.5 6289 11,320
3 0 0 0 0 0

2 Mean body weight: 397.5 grams
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Table 8. Effect of Corn Silk Infusion (20%) on Rabbits (11)
Dosage Schedule
Body Fifth Day Total
Animal welght First Day ml mg/kg Dosage
No. (kg) ml mg/kg i.v. s.c. i.v. s.C. mg/kg
1l 1.70 9 1059 9.5 0 1120 0 2179
2 1.64 14 1707 7.0 0 854 0 2561
3 1.97 10 1015 3.0 10 305 1015 2335
4 1.75 10 1143 5.0 4 572 457 2172
5 1.61 10 1242 9.0 0 1118 0 2360

14



BIOCHEMICAL ASPECTS

Corn Silk (Zea)

I. Breakdown
No information

II. Absorption-Distribution

No information

ITI. Metabolism and Excretion

No information

IV. Effects on Enzymes and Other Biochemlical Parameters

McMillian et al. (5;) and Starks et al. (33) discovered a water-
soluble feeding stimulant for corn earworm larvae in corn silk. Extracts
of young silks, three days after emergence, were preferred by the larvae (25).
No toxic effects of any kind were reported by the authors. In the field, the
female earworm prefers to oviposit in fresh, 3-day silks, and the newly
hatched earworms feed on the silk mass for 8-10 days before reaching the
kernels (25) Young silks are the type preferred also for corn silk therapeutic
preparations used in human medicine (06,27).

Dzhamalieva (11) reported that intravenous injection of dogs}with a 5%
corn silk infusion (aqueous) raised the blood pressure. He warned that in-
fusions stronger than 3% cannot be recommended in treating urolithiasis in
older people or 1in patients with hypertonic disease.

Berger (06) reported that an alkaloid (unidentified) in corn silk,
when inhaled, caused psychic excitation, delirium, and tremors after‘
prolonged use (06). The side-effects of its use were increased salivary flow,
vomiting, colics, and watery diarrhea (06).

Various investigators have briefly mentioned corn silk as having
physiologic effects as a: diuretic (06,11, 19,27,35), heart

15



stimulant (06,27), hypertensive (11), purgative (06), bile secretion
stimulant (11), blood coagulant (11), anti-diabetic (11), anti-obesic
(06,19), narcotic (19), psychic excitant (06).

Dzhamalieva (11) reported that in addition to increasing bile
secretion, corn silk reduced its solid residue and lowered viscoﬁify

density, and bilirubin content (11).

Corn Silk Fluidextract

Wastl (37) reported in 1947 that corn-silk extract was moderately
effective in lowering blood pressure of experimentally-hypertensive rats.

Adult animals, (White Wistar and a piebald strain), both sexes, all
about the same age (280 grams, average weight), in an eight day study,
were treated with an aguweous solution of corn-silk extract, daily doses of
0.1 mg/kg BW, for four comsecutive days via the intraperitoneal route.

(The treated animals had been made permanently hypertensive previously by
looping a stout cotton thread in a figure 8 over the po%es of both kidneys
(See original article for details)). Twelve rats with iow hypertension,

10 with medium hypertension and 6 with high hypertension were used. Twelve
normotensive (control) animals were included also. The hypertensive and
control groups contained equal numbers of both sexes. The systolic

blood pressure was determined for a number of days before the treatment,

24 hours after each injection, and daily for four days after the last dose.
The data are presented in Table 9, and Figure 2. Comparative effects of
several other gsherapeutic agents are shown in Table 10 and Figure 3 (37).

The hypertensive animals responded to treatment with corn-silk extract
with a moderate reduction of blood pressure (37 ). There was a reduction
of hypertension per se in the low, medium, and high hypertension groups to
16.7%, 62.3%, and 81.7% of the pretreatment values ( 37 ). The return to
preinjection pressure levels was complete the second day after cessation of
treatment (37 ).

No significant effect on the blood pressure of the normotensive (controls)
rats was observed (37). No toxic effects were detected in apy of the treated
animals,

The author indicated that in earlier studies, corn silk extract

caused the same effect via the oral route.
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Table 9. Average Systolic Blood Pressure (mmHg) Corn-Silk Extract Dosage:
0.1 mgm/kgm (37)

! |
Normal blood Injections ! Cessation of Injections = Hypertension
Nr. pressure Hypertension ' perse
Degree of of - Days Days i
hyvpertension | ani- { Ave-! Range of | Ave-| Range of ; Range of i ! EA"' Range of
mals | rage values rage values X i 2 3 4 values l T 2 3, 4 rage values
i ] '
Hypertensives
| , T
Low + 14.3 % - | :
average | 1z 126 | 170to 138 | 144 | 110to 158 | 128 | 124 | 131 | 133 84tor56 : 142, 134 | 144 | 14y 8 oto 26
! - \ ; _
Medium | ! | ! :
282 ¢, ‘ ! ' )
average ! 10 | 124 116to136 | 1590 | 146tox72 | 146 | 142 | 147 | 148 [-122t0 166 | 156 ! 159 : 159 ' 159 13 26 to 4b
i H
—— | ; ——- -
High - 350 9,1 i ; .

“wverone . 6 127 l 120tu 134 | 197 | 186 tn 210 | 184 | 180 | 186 | 187 | 170tv 210 ‘ W5 197 g7 7 o 62 1 83
_— === v ‘ A e, e mm— e —
Normotensives
o ! ! | ! ; - — e e s
— 12 128 ! o8to1g0 | — _ ! 127 | 126 l 127 ! 128+ gBto 30 128 | 128 : 128 q2¥ - -

Total: 40 (20 male and 20 female animals).
Average weight of all groups: 280 gms.
Range of individual weights: 190-425 gms
Low hypertension from O to + 20%
P
Medium hypertension from + 20% to + 40% se::22:2t%iog§err:::uizdiziggaionﬁiga1
High hypertension over + 40% y L P ney

operation
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I Low HYPERTENSION

z
=
V)
z
I
o
o I MeDom = -
= 2] THek '
£
£ o- I Corn-SiLk- EXIRACT
e ol M%e
“id
-20
T T T T T T T T !
DAYS o | 2 3 T 2 3 4 4
INJECTIONS CessATion of INJECTIONS
(*) "Ihe values of actun} deercases (mmllg) observed range between
1 2 | 3 4 | IDays of injections.
Ltn— 24 v = 10lo— 34| O te-— 22 o to — 3o Low hypertension.
n—26:— G6to— 38| o to — 28 o to — 18 Medium hypertens.
~16|—14to— 22| o to — 20 o to — 20 | High hypcetension.

(*) Blood pressure measurements immediately after or within
a few hours after the shock of an intraperitoneal in-
jection are frequently falsified in a certain extent.
The wide margin of a 24 hour interval has been chosen to
avoild such a filtration and to get a picture of longer
range effects.

Fig. 2 Effect of Corn-Silk Extract Injections on
Experimental Hypertension (37)
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Table 10. Average Decrease of Systolic Blood Pressure in mmHg. Hypertensive
Animals. All Subgroups Combined. '(37)

| |
Nr | Ilypectenaion Injections Cussntion of Injec,
of | .
ani- |Au- Range of Days
Drug I mals-, rage values ' \ ' e, o
1,2 14 gy 2 3y

Parednine-11Br : P !
0.008 mpm kum! go 168 120 to 228 | 22,3 340 257 2608 50 '1a o o

1
S-Denzyl-iso- ! : ’ .
thiwurca-HCL | ) { j
I

0.5 mgmy/kan ' 26 | 1690 124 to 220 | 23.3 233 217 170 &7 25 o o
[ r : -

Corn-silk  ex- : . ' i : .

tract : ‘ ;

0.1 mamkgm | 28 167 110 to 210 | 140 ¢ 180 120 107 23  © o o

$-Methyliso- |
thiourca-sulfate
0.5 mym/kgm

1.3 ¢ o

Lphedrine-
sulphate
0.01 mgm/kgm

24 ' 169 122 to 218 | 15.3 15.3.° 14.0 S 120 37

50 1068 | 122 to 220 7.3 ' 8.7

|
|

ERSE o Beod PRECSURY "M He

Y 10— '[ «Paneprine-HBR ooosme ks
z C I S-BewarizIso-Thioue-HeL
Z s : vF M6/ka
w m-ConN Sitx- ExTRACT,
z o't Me/ks
c o 20+ N.S Meture- TsoTouReR -
A b o SuLPhil oS Me/ke
w® 25 L T b SuweTe
e a4 ool e/ ke
Pl
5 ! T
M ° ! ! & 3 ': |L: 5 J' "IJ
Inveclions, ., - CessATion o INJECTIONS_

Fig. 3 Average Decrease of Blood Pressure in Hypertensive
Animals (37)
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Corn Silk (Zea) and Corn Silk Fluidextract

Corn Silk (Zea) and Corn Silk Fluidextract have been used over the
years for the treatment of a variety of human diseases: heart disease
accompanied by edema (06,19,27), disorders of the kidneys and urinary tract
(pyelitis (06), urolithiasis (11), cystitis (06.27) bladder spasms (06),
subacute catarrh of bladder and renal pelvis (11), urethritis (06,27),
micturition problems (06), obesity (06,19), diabetes (19), gout (N6),
rheumatism (06), and gonorrhea (06,35). The dosage of Corn Silk (7ea) is
4-12 grams (27).

According to one authority corn silk is probahly of little value in the

treatment of dropsy of heart disease (27).

V. Drug Interaction

No information

Corn Silk (Zea)

VI. Consumer Exposure

Corn silk is a direct food additive employed as a flavoring ingredient in
maple, nut, and root beer flavors (12). Foods in which it is used are non-
alcoholic beverages, igg’Cteam and ices, candy, and baked goods (12,15). 1Its
use in the food industry is regulated along with other essential oils, oleoresins,
and natural extractives that are generally regarded as safe for their intended
use within the meaning of Federal food additive regulations (03).

Estimated average daily intakes of corn silk from all food categories,
according to the Comprehensive GRAS Survey - NAS/NRC ]972, range from 0,1 mg
for infants (0-5 months of age) to 3.83 mg for children and adults (2-65+ yrs
of age) (See Table 11) (13). Maximum estimated daily intakes vary from 0.17
mg for infants to 7.31 mg for children and adults (See Table 11) (13).

Foods in which corn silk (Zea) is employved at the maximum use level, as
reported in the Comprehensive GRAS Survey, are baked goods (26.4 ppm), heverages
type I (21.5 ppm), and soft candy (16.7 ppm) (See Table 12) (13).

The total 1970 poundage reported to FFMA and NAS (5 reports) was 405
pounds (13),
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Table 11. Possible Daily Intakes of FEMA Questionnaire Substances Not in NAS
Appendix A (Group III), Per Food Category and Total Dietary, Based

on Food Consumption by Total Sample. (13)

Possible Daily Intake,

Substance Name Food Category No. of
(Survey No.) No. Name Firms Age Average High A High B
Corn Silk 01 Baked Goods(R) 4 0-5 mo. 0.060941 0.080657 0.089837
6-11 mo. 0.455262 0.928449 0.671137
FEMA 2335A 12-23 mo.  0.976843 1.609550 1.440039
2-65+ yr. 2.459134 3.652854 3.625199
07 Frozen Dairy(R) - 0-5 mo. 0.004905 0.020111 0.010884
6-11 mo. 0.046599 0.129497 0.103395
12-23 mo. 0.070635 0.165795 0.156725
2-65+ yr. 0.125573 0.302650 0.278623
16 Soft Candy (R) 4 0-5 mo. 0.002112 0.021122 0.003333
6-11 mo. 0.023234 0.071816 0.036664
12-23 mo. 0.036964 0.098218 0.058328
2-65+ yr. 0.061254 0.185875 0.096658
20 Gelatin Pud (R) - 0-5 mo. 0.002665 0.003597 0.005419
6-11 mo, 0.017054 0.051695 0.034683
12-23 mo. 0.018386 0.044766 0.037392
2~65+ yr. 0.027180 0.069948 0.055275
23 Bev. Type I(R) 4 0-5 mo. 0.026634  .039950 0.051714
6-11 mo., 0.251909 0.862261 0.489128
12-13 mo. 0.601474 1.803313 1.167874
2-65+ yr. 1.154120 3.081724 2.240939
24  Bev. Type II(R) - 0-5 mo. 0.000000 0.000000 0.000000
6-11 mo. me———— 0.000015 -——————-
12-23 mo.,  ———————- 0.000030 -——————-
2-65+ yr.  0.004875 0.014160 0.006500
99 All Categories 5 0-5 mo. 0.097256 0.165438 0.161187
6-11 mo. 0.794059 2.043732 1.335007
12-23 mo. 1.704302 3.721673 2.860359
2-65+ yr. 3.832137 7.307211 6.303194
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Table 12.

Usage Levels Reported for FEMA Questionnaire Substances Not in NAS
Appendix A (Group III) - Regular Foods Only. (13)

Substance Name

Food Category

Usual Use

Maximum Use

(Survey No.) No. Name Reporting WID Mean, P.P.M WTD Mean, PPM
Corn Silk 01 Baked Goods (R) 17.923720 26.422736
FEMA 2335A

07 Frozen Dairy (R) 4.905183 10.883692
- 16 Soft Candy (R) 10.561105 16.665250
20 Gelatin Pud (R) 1.332335 2,709581
23 Bev. Type I (R) 11.097312 21.547486
24 Bev Type II (R) 0.150000 0.200000
49 Misc. Unclas. (R) 1.700000 3.900000
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Subpart B—Exemption of Certain
Food Additives From the Require-
ment of Tolerances

§ 121.101 Sabstances that are generally
recognized as safe.

(a) It is impracticable to st all sub-
stances that are zenerally recognized as
safe for thelr intended use. However, by
way of illustratiop, the Commissioner
regards such comrion food ingredients a8
salt, pepper, sugar, vinegar, baking pow=-
der, and monosodium glutamate as safe
tor their intended nse. The lists in para-
graph .d) of this seciion tnclude addi-
tional substanices that, when used for the
purposes Indicated, in accordance with
good manufacturing practice, are re-
garded by the Commissioner as generally
recornized as safe for such uses.

(b) For the purposes of this section,
good manufacturing practice shall be
defined to include the following restric-
tions:

(1) The quantity of a substance added
to food does not exceed the amount rea-
sonably required to accomplish its in-
tended physical. nutritional, or other
technical effect in food; and

(2) The quantity of & substance that
becomes a component of food as a result
of its use in the manufacturing, process-
ing, or packaging of food. snd which s
not intended to accomplish any physical
or other tectnical effect in the food {tself,
shall be reduced to the extent reasonably
possible.

(3) The substance is of appropriate
tood grade and is prepared and handled
as a food ingredient. Upon request the
Commissioner will offer an opinion, based
on specifications and intended use, as to
whether or not a particular grade or lot
of the substance is of suitable purity
for use in food and would generally be
regarded as safe for the purpose in-
tended, by experts cualified to evaluate
its safety.

(¢) ‘The incluston of substances in the
list of nutrients does not constitute a
finding on the part of the Department
that the substance is useful as & supple-
ment tc the dict for humans.

§ 121.101

€0



§ 121.101

) Trace minerals added to animal
feeds! These substances added to ani-
mal feeds as nutritional dietary supple-
ments are generally recognized as safe
when added at levels consistent with
good feeding practice.

Element Source compounds
Cobaltaceoa-a Cobalt acetate,
Cobalt carbonate.
Cohalt chloride.
Cohalt oxide.
Cobalt gulfate.
Ccopper.coc-aa- Copper carbonate.
Copper chloride.
Copper gluconate,
Copper hvdroxide.
Copper orthophosphate.
Copper oxide.
Copper pyrophosphate.
Copper sulfate.
Todine .o oo Caletum lodate.
Culctum todobchenats.
Cuprous todide.
" e p-Ditodosalicylic acld.
Einvlencdlamine dihydreio-
dide.
Potacsium jodate,
Potrssium lodide.
Sodium lodate.
Bodlum fodide.
Thymol iodide.
b ¢y}« DIPR Iron ammonium ciirate.
Iron carbonate,
Iron chloride.
Iron gluconate.
Iron oxide.
Iron phosphate.
Iron pyropbosphate.
Iron sulfate.
Reduced lron.
Manganese.___- Manganese acetata.
Manganese carbonate.
Manganese cltrate
uble).
Mancanese chloride.
Manganese gluconute.,
Manganese orttophosphats.,
Muangaross phosphate (di-
basic).
Manganese sulfate.
Manganous oxide,
ZINCe amermme e Zinc acetate.
Zinc carbonute.
Zinc chloride.
Zinc ozide.
Zinc sulfate.

() Synthetic flavoring substances and
adjuvants that are generally recognized
as safe for their intended use, within the
meaning of scction 402 of the act, are
as follows:

1 All gubstanres isted msy be in aghydrous
oF hyuraved form.

{s0l-

Title 21—Food and Drugs .

Acetaldenyde (sthanal).

Acetoin (acetyl methylcarbinol).

Aconitic acid (equisetic acld, citridie acid,
achilletc acld).

Anethole (parapropenyl anisole).

Benzaldehyde (benzoic aldehyde),

N-Butyric acld (butanoic acid).

d- or I-Cervone (carvol),

Cinnamaldehyde (cinnamic aldehyde),

Citral (2.8-dimethyloctadien-2,6-al-8, gera~
nial, neral).

Decanal (N-decylaldhehyde, capraldehyde,
capric aldehyde, caprinaldehyde, aldehyde
C-10).

Diacetyl (2,3-butandeione).

Ethyl acetate.

Ethy! butyrate,

3-Methyl-3-phenyl glycidic acid ethyl ester
(ethyl-methyl-phenyl-glycidate, so-called
strawberry aldehyde, C-16 aldehyde).

Ethy! vaniliin,

Eugenol.

Geraniol (3,7-dimethyl-2,6 and 3,8-octadien-

1-0l).

Geranyl acetate (geraniol acetate).

QGlycerol (glyceryl) tributyrate (tributyrin,
butyrin).

Limonene (d-, I-, and dl-).

Linalool (linalol, 8,7-dimethyl-1,6~octadlen~
3-0l).

Linalyl acetate (bergamol).

1-Malic acid.

Methyl anthraniiate
zoate).

Piperonal (3,4-methylened!oxy-benzaldehyde.
hellotropin).

Van!llin.

(h) Substances migrating to food
from paper and paperboard products
used in food packaging that are gen-
erally recognized as safe for their in-
tended use, within the meaning of sec-
tion 409 of the act, ere as follows:

Acetic actd.

Alum (double sulfate of aluminum and
ammonium potasstum, or sodium).

Aluminum hydroxide.

Aluminum oleate,

Aluminum palmitate.

Ammornium chloride,

Arnmonium hydraxide.

Calcium chloride.

Ca'elum hydroxide (lime).

Calcium sulfate,

‘Casein,

Cellulose acetate.

Clay (lzaolin).

Copper suifate.

Cornstarch.

Curn sugar (sirup).

Dextrin.

Diatomaceous earth filler,

Ethyl cellulose.

Ethy! vanillin,

Ferric suifate.

Ferrous sulfate.

Formic acid or sodium salt

(methyl-2-aminoben-

s

Chapter |—Food and Drug Administration

Qlycerin.
Guar gum.
invers sugar.
Iron, reduced.
Locust bean gum (earcb bean gum),
Mugnesium carbonate.
Magnesium chloride,
Magnesium hydroxide,
Magnesium sulfate.
Methyl and ethyl acrylate.
Mono- and diglycerides from glycerolysis
of edible fats and olls.
Oleic acld.
Oxides of {ron.
Potassium sorbate.
Propionic acld.
Propylene glycol.
Stlicon dioxides.
Pulps from wood, straw, bagasse, or other
natural sources.
Soap (sodium olente, sodium palmitate).
Sodium aluminate,
8odiun carbonate,
fum chioride,
Sodium hexametaphosphate.
Sodium hydrosuifite.
Sodium hydroxide,
Sodium phosphoaiuminats.
Bodium silicate,
Sodium sorbate.
Sodium sulfate,
Sodium thiosulfate (additive in salt).
Sodium tripolyphosphate.
Sorbitol.
Soy protein, isolated.
Sulfamic seid,
Sulfuric acid.
Starch, acld modified.
Starch, pregelatinized.
Starch, unmodified,
Sucrose.
Tale.
Urea.
Vanillin, &
Zinc hydrosulfite.
Zinc sulfate,

(1) Substances migrating to food from
cotton and cotton fabrics used in dry food
packaging that are generally recognized
as safe for their intended use, within
the meaning of section 409 of the act,
are as follows:

Acacia (gum arabic).
Acetlc acld.

Beef tallow.

Calcium chioride.
Carboxymethylcellulose.
Coconut oil, refined.
Corn dextrin,
Cornstarch.

Fish oll (hydrogenated).
Qelatin.

Ghuar gum.

Hydrogen peroxide.
Japan wax.

Lard,

Lard oil.
mm:m (vegetable).
ust bean gum (carob bean gum
Olelc actd. ¢ >
Peanut otl.
Potato starch,
Sodium acetate.
Sodium bicarbonate.
Sodium carbonate,
Sodium chioride.
Sodium hydroxide.
Sodium sulfate,
Sodium silicate,

8odium tripolyphosphate,
Borbose, » to

Soybean oil (hydrogenated),
Stearlc acld.

Tale.

Tall ofl,

Tallow (hydrogeunated),
Tallow flakes,

Taploca starch.
Tartaric acid.

Tetrasodium pyrophosphate.
Urea.

Wheat starch,
Zine chloride.

(Becs. 201(s), 408, 701(a), 63 Stat. 1055
Stat. 1784, 1785 et seq., @ amended; 31 T50.
321(s), 348, 371(a)) (30 F.R. 15845, Deo, 23,
1965, as amended at 33 F.R. 5619, Apr. 11,
1968; 3¢ F.R. 17064, Oct. 21, 1069; 35 F.R.
1049, Jan. 27, 1970} .

§121.102 Adjuvants for pesticide chem-
icals,

Adjuvants, identified and used in ac.
cordance with 40 CFR 180.1001 (¢) and
(d), which are added to pesticide use
dilutions by a grower or applicator prior
to application to the raw agricultural
commodity, are exempt from the re-
quirement of tolerances under section
409 of the act.

(Sec. 409, 72 Stat. 1785; 31 U.8.0. 348)

Su!:pur! C—Food Additives Permitted
in .Feed and Drinking Water of
Animals or for the Treatment of
Food-Producing Animals
AvurHORITY: The provisions of this Sub-

part C {ssued under sec. 409, 73 Stat. 1788; 21
U.S.C. 348, unless otherwise noted.

§ 121.200 Definitions and interpreta-
tions applicable to Subpart C.

(a) Regulations prescribing condi-
tions under which additives may be
safely used in animal feed, animal feed
supplements, concentrates, or premixes
or in animals intended for food use shall
not be construed to relleve such additives
from the provisions of sections 505 and

§ 121.200
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’
Produet ‘ Tolerance Limitations or restrictions
- |
& NUTRIENTY AND/OR DIETARY |
SUPFLEMESTS L -con.
PALETNIONINE | cecceieasaonone Animal feeds
*\teihionine hydroxy annlog aid fts | Do.
cawittm salts
Ntwewn . |
Néacinamde
D-Pantotheby
*Phensliamne (l, wnd D1
Fonesinm ehloride. .o - -
P rggsiun ul)(evaphowhsw PRI PRI

o mgtin toddde o aeaeas

errratine (V.- and Di-torms)
Pyridovdne hydrochloride
Ribwlavin  Lo.aoeen
Fibniavin. .~-phmph<ne
*Qeptne (L-ard PL-furins)
< pHam pantothenate .
“oviin phosphate {(mono-, ¢l
basie).
Sorbital
Thisune h- Arovhiuriie. .
Phiamine gononitmte ...
“Theconing (1.- and DL-forn
Tocopnersla,,
To u;\h--uﬂ arets
*Prvptapbane (1 . b
P vresine (e and |)l forms). ..
S\ e (e atnd D L-lorms). o
\ itinin
vndn
[t
Patn
Vatsrein
Vitarohn
At
~Zine pinconute
=Zire chloride
- s ine oxlde
APALITEN
setd froe frant ¢

A o ieme-

W) HEOULETRAKRTS?

Caletiny coetale, |
Cal e (“alurl\lt

Calc
et
Crdeum h«-v.m.ennhm]
Cateiing phosphate, muxmb'nlv
Caleb:in phytata,
Citzie el oo-oo
Dipat zehinn phosphiiie
( Mendium phosphate ..
faar papvlteftrare..
!\!mmlmnr'myl eitrat
Potassiom cinate. .
Qorlinm aecld phost.hate -
Fosdtn citeute. . -
Sacher dineetate.
<odtam ehponate
Sa tin hexsmatap Hith
S tinpm melariphara
wedinra phesphata (19010-,
hacie).
Sodinm pofagsium tartrate,
~aimn pyrophosphute ..

Bodinm pyrophosphiate, tetr
Sodfunm tartrate. ..
Qdtn thiosfat
Selium trinolyph
Steary! eltrato..

Tartaric acida ..

Ree footnotes at end of table,

1u table salt as s source of dletary
fodine,

In foods for s pecis] dletary use.

Ir salt.

Chapter 1—Food and Drug Administration

§ 121,101

Product Tolerance

Limitations or restrictions

Agar-agal ...
* Ammoniam alging
*Caleiuwm alginute_ ...
Carob bean gum (lncust hean gum) . .
Chiondrus extract (carragecnin)e......
*Chattl gun. ..
Gnur gum.
“Potassium alg
*3o-dium slginate .
*sterculis gum (karaya gum).
*Tragacanth (gum tragacanth).

(7) 5TABILIZERY l
!
i
|

(8) MISCELLANEOUS AND/OR GENERAL
PURPOSE FOOD ADDITIVES

Aceticaeld . .
* Arlipie acid
Aluninum armmwenium sulfate
Aluninum potassiunm cullate. ..
Atuminum sadinm sulfute__
Aluminum sulfate oo
Ammeonium hicarbonate
Ammonium carbonate, .

Ammonium hydroxide .
Anunonium phosphate (mono-
dihasic).

* Ammonium sulfate .
*Neeswax (vellow wax)
* Beaswnx, bleuct

* Hentonile.
Butane..
Caifeine.
Caleiam earbe
Calcium chloride.
Caiclum citrate. ..,
Caicitm piuconata
Calcium hydrondo_....
Calcium lactate. .

Calcinm oxide._._......
(mono-.

Caleinm  phosphate
tribasie).

Caramel, . ...
Carbon dioxid
Carnauba wax.
Citrie acid .

*Destrans (o 6

weight below 100, 000)

Ethyl formate
*Gltamie aefd_ ..
*Glutamie acid hydrochlorldo
Glyearin
Glveeryl
Nelinm __. ..

*Hvdroo Ilorie nei
*11y-frogen peroxid
Lactic acid.
¢ Lecithin,
Mavresium earbonate
Alagnesium tedroxtde. .
Magnesium oxido. ...
Magnesigm stearate

*Malic aeid
*AMethyleel P
cellitose, except thut the methoxy
eontent shall not b less than 27.6
peroent and net mere than 315
pereent on wlry-weignt b
Monoummonriem ghittar
*Monapot:
Nitrogen. ..o
*Nitrous oxide. ...

Papain. ... R S e emnemmmenevamee————— . A

See footnotes at »nd of table,

VoY 4

*- Bufter and neutralizing agent.

Tn cola-type beverages.

As fumigant for cashew nuts.
Salt Is)v.xbstitut,e.
0.

PBuffer and neutrallzing agent.
Bleaching agent.

As migratory substance from packag-
ing niaterials when used as
stabilizer.

Propellant for certsin dairy and
vegetable-fat  toppings  In pres-
surized containers.

-

[
Oy
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Title
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Product

Tolerants Limitations or restrictions

(8) MISCTLLANEQUS AN D/OR GENERAL
PTRPOBE $OOD ADDITIVES—COR.

Phnsphoric actdaceeeacas
Potasstum neld tartrate.
Potassinm biearbonate. .
Potssedmn carbonsgte.
Potassiuin citrate.....
Potassium hydroxlde.
s potussium sutfute
T S,
ne piyeol.
ennet (renntn) oo
egilios eeropel (finely powdered micro-
cellitur sitien foum having a mini-
Fuum sillea content of &9.5 pereent).
Eodiuin aeetate (o oeoacmccnaen
Codlum actd prrophosphots..
odiutn aluiminumm phiosphate
rodtutn Mearhonste.
soedium carbonute.

Brodinm citrale o oreooocaromoeeioccss .

*Qodtum carhoxymethyleettulose {the
gnatum sait of tmr!mxymmhylce’xlu-
Josa not less than tu,5 percent on &
dry-weight basls, with maximum
qubatitution of 1.95 carboxymethy!
groups per gnhydroglucose unit,
and w\t!x a minfimun viscosity of
9% centipotses for 2 percent by
welght agquenus sofution at 25% Q).

*Sodittn CaseinAle ..o acammne

sodium elurate. .o

[Qaondinth hydroxideoees-

a3odium peetinate. o aeoaaee-

godinm phosphate (mouo-
basie).

o potassinm tartrate..

Sodium sesquicarhonate..

satlum tripolyphosphate.
ssneeinte aeldoaa. .-
Saltunic acld -
artarte actdo .
Privcetin (slyceryt

Component of anti-foaming agent.

Dried egg whites

Triwthyl citratl. ceeenceen

* Qyhatances added from Februa
+ Azuino acids listed roay be fros,

$ }or the purpose of this list, no atfempt has been 1

chemical preservatives.

(e) Spices,
generally reco

2 aud August 4, 1950, proposed lists, )
ydrochloride salt, b ‘drated, or anhydrous form, where applicable.
o to designate those sequestrants thut may also function aa

geasonings, essential oils, oleoresins, and natural extractives that ars
gnized as safe for thelr intended use, within the meaning of section

409 of the act, are as follows:

(1) BpICES aAND OTHER NaTURAL 8

Common name
Alfaifa herband seedoowace—o

EASONINGS AND FLAVORINGS (LEzAVES, RooTs, BaRks,
Beasrxs, ¥1C.)
Botanical name of plant sourcs

Medicago sativa L.
Pimenta officinalis Lindl.

Allspice .-
ambrette seed ocmcrecenaw—m

Hibiscus abelmoschus La
Angelica archangelica L. or other spp. of Angelica.
Do

Angelcs ...

Angelica root.. - .
Anpelica seed - - Do.

Angnstura (cusparia bArkK) cecmman —e—w-- Galipea offictnalis Hancock.
ABLEE e _.. Pimpinella anisum L.
Anise, BtAT v e eemeeecemme—== Ilictum verum Hook. f.

¥alm (lrmon BaIM) ccvecucnancemnasames

Melisea officinalis L.
Ocimum minimum L.

Busil, bush. —

Basi!, sweat Ocimum basiltcum L.

By mrmman Laurus nobilis L.

Lniendino Calendula officinalis L.

Camnmila (chamomile), Engish of Anthemis nobilis L.
Roman. -

OR

*

Chapter I—Food and Drug Administration

(1) Srices aND OTHER NATURAL SEABONINGS AND FLAVORINGS (LEAVES, Roors, BARKS,

Brasizs, r1¢.)—Continued

Common name Botanical name of plant source

§121.101

Camomile (chamomile), German or Matricaria chamomila L.
Hungarian,
CaPerd cacmcemaran Cappuris spinosa L,
Capsicum . .. Capsicum frutescens L. or Capsicum annuum L.
Caraway - Carum carvi L.

. Nigelia sativa L.

Elettaria cardamomum Maton.
Cinnamomum cassia Blume,
Cinnamomum burmanni Blume.
Cinnamomum loureiril Nees.

Caraway, black (black cumin) ...
Cardamom (Cardamon) ceeeceeccsccceon
Cassia, Chinese

Cassia, Padang or Batavia o cccceccnnue
Cassia, Salgon -
Cayenne pepper.
Celery seed._...
Chervll commcamrcr e mnma cemmmm———— -
Chives - ...
Cinnamon, CeyloNammcaacceana ———mwem——
Cinnamon, Chinese.cecacuuan o ————
Cinnamon, Saigon
Clary (clery sage)
ClOVET cmcecmmmmae eammmcassmeer—m—e—= -
Cloves .- emm e ———— rece——wea--e=e= Eugenia caryophyllata Thunb.
Coriander . Coriandrum sativum L.
cumin (CUMMIN) e icacrcnncmanencene Cuminum cyminum L.
Cumin, black (black CATAWAY) ceem----- Nigella sativa L.

Anethum graveolens L.

Elder flowers Sambucus canadensis L.
Fennel, COMMON. .. ceacencceemeee-mmases FOERICUlUM vulgare Mill,

Apium graveolens L.

Anthriscus cerefolium (L.) Hoffm.
Alltum schoenoprasum L.
Cinpamomum geylanicum Nees.
Cinnamomum cassia Blume.
Cinnamomum loureirii Nees,
Salvia sclarea L.

Trifolium spp.

Fefnnel.l) sweet (flnocchio, Florence Foeniculum vulgare Mill. var. dutce (DC.) Alex,

enoel). )

Fenugreek Trigonella foenum-graecum L.

Qalanga (galangal) ———— Alpinia officinarum Hance.

Garlic . ——- Alttum sativum L.

Geranlum Pelargonium spp.

Ginger__ Zingliber officinale Rosc.

QGlycyrrhiza Glycyrrhiza glabra L. and other spp.
- Glycyrrhiza,

QGrains of paradise Amomum meleguets Rosc.

Horehound (hoarhound).ceeeeec-- weee- Marrubium vulgare L.

Horseradtish Armoracia lapathifolia Gilib.

Hyss0p ... Hrvssopus officinalis L.

Lavender [ %.. Lavanduls officinalis Chalx,

Licorice Glyeyrrhiza glabra L. and other spp.

Glycyrrhiza, '

Linden flowers Tilta spp.

Mace Myristica fragrans Houtt.,

Murigold, pot- Calendula officinalls L.

Marjoram, poto----- o —— memee-——=ee Majorana onites (L.) Benth.

Majorana hortensia Moench.
Brassica nigra (L.) Eoch,
Brassica juncea (L.) Coss,
Brassica hirta Moench,

Marjoram, sweet
Mustard, black OF DIOWheccecumescwanae
Mustard, brown .
Mustard, white or yellOW v cccmemvanae

Nutmeg. ccomecae- Mpvristica fragrans Houtt.
Orecano (oreganum, Mexican oOregano, Lippla spp.

Mexican sage, origan).
PAaprika _aea- Capsicum annuum L.

Parsley....-
Peprer, black_ ...
Pepper, cayenre

Petrasellnum erispum (Mill.) Mansf.
Piper nigrum L.

Pepper, red. Do
Pe .
pper, white Piper nigrum L.
27

Capsicum frutescens L. or Capstcun annum L,

Capsicum frutescens L. or Capelcum annuum L.

of

of

[ et

€0t
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Title 21—Food and Drugs

ATURAL SEASONINGS AND FLAVORINGS (LEavES, ROOTS, BARKS,
Breams, £rc.)-=Continued
Botanical name of plant sourcs

Common name
Peppermint _ Mentha piperita L.
Poppy seed Papaver somniferum L.
Pot marigold Calendula officinalis L.
Pot mArjoram... Majorana onites (L.) Benth,
ROSCICATY wcwamew Rosmarinus oficinalls L.
Rue Ruta graveolens L.
Salron ... Crocus sativus L.
BAEL e mmmaam Salvia officinalls L.
Bage, QGreek._... Salvia triloba L.
Bavory, sUmMNelo cceo- ———— PR, Saturela hortensis L. (SBatureja).
Bavory, winter. Satureis montana L. (Satureja).
Besame ... Sesamum indicum L.
Epearmint oo ne - Menthas spicata L.
Star anise Illictum verum Hook. 1.
Tarragon .o..-- Artemisia dracunculus L.
Thyme..- Thymus vulgaris L.
Thyme, wild or Creepiig.cerccmneveram= Thvmus serpylium L.
TUrmneriC.—aa.. Curcumas longa L.
Vanilla. oo Vanilla planifolia Andr. or Vanilla tahitensis
J. W. Moore
Zedoary. .. Curcuma zedoaria Rosc.

OLECRESING (SOLVENT-FREE), AND Natomrar ExTaacTives (INCLUDING
DISTILLATES)
Botanical name of plant source
Medicago sativa L.

Pimenta officinalls Lindl.
Prunus amygdalus Batach, Prunus armeniaca L.,

or Prunus persica (L.) Batsch,
Hibiscus moschatus Moench.

(2) EsseNTiAL OIL8,

Alfalfs .
Allspice .
Almond, bitter (free from prussic acld).

Ambrette (seed)

Angelica root Angelica archangelica L.

Angelica seed Do,

Angelica stem Do.

Angosture. (cusparisa bark) eeeeeooce. .. Galipea officinalis Hancock.

ANYSO e Pimpinella anfsum L.

Araletids woomeen Ferula assa-foetida L. and related app of Ferula.

Melissa officinalis L.
Mpyroxylon pereirae Klotzsch.
Oclmum basilicum L.

Balm (lemon balm)
Rallam of Peru

Beail..

Bay leaves__.. Laurus nobilis L.

Bay (myrela ofl) oo ccaea e - . Pimenta racemosa (Mill.) J. W. Moore.

Bergamot (bergamot Orange) .o.e.ce—ec Citrus aurantium L. subsp. bergamia Wright et

Arn.
Prunus amygdalus Batsch, Prunus armeniaca L.

Bitter almond (free from prussic acld)-
or Prunus persica (L.) Batech,

Bois de rose__ Aniba rosaeodora Ducke. .
Oacao.. Theobroma cacao L.
Camomlle (chiamomile) flowers, Hun- Matricaria chamomilia L.
arian.

cagnomile (chamomile) flowers, Roman Anthemis nobilis L.

or English,
Canenga __o-- Cananga odorata Hook. f. and Thoms,
Capsicum cceeas Capsicum frutescens L. and Capsicum annuum L.
CATAWAY ~cacnmmemmcsemmmeeaaeccecaaane Carum carvi L.
Cerdamom seed (CardAMON) o ccvanan Elettaria cardamomum Maten.

Ceratonla siliqua L.

Daucus carota L,

. Crotcn eluteria Benn.
Cianamomum caseia Blume,
Cinnamomum burmanni Blumae.

Cnecla bark, Chinese. ..
Gassis bark, Padang or Buatavia

Chapter |—Food and Drug Administration §121.101
{2) EssENTIAL Ons, OLEORESINE (SOLVENT-FRXE), AND NATURAL EXTRACTIVES (INCLUDING
DiSTILLATES) —Continued ’
Common name Botantcal name of
plant souros
g:csll; ::dk. Baigon Cinnamomum loureirii Nees,
Apium graveolens L.
gefﬁ. wrild, bark Prunus serotina Ehrh,
cm. Anthriscus cerefollum (L.) Hoffm,
b cory —— Cichorium intybus L.
mnnamon bark, Ceylon....ceeerccanaane Cinnamomum zeylanicum Nees.
Clmutmm bark, Chiness Cinnamomum cassia Blume,
CImw.mou bark, Baigon Cinnamomum loureiril Nees.
nnemon leaf, Ceylon Cinnamomum zeylanicum Nees.
Cinnamon leaf, Chinese Cilnnamomum cassia Blume,
Cinnamon leaf, Baigon Cinnamomum loureiril Nees,
Citronella Cymbepogon nardus Rendls.
Citrus peels Citrus spp.
g’llgg t(,:l‘t;.ry sage) Salvia sciarea L.
Sove bud Eugenla caryophyllata Thunb.
Clove stem Do. '
Qover
——— Trifolium spp.
Ooca (decocalnifed)....eeauceccacnemee Erythroxylum coca Lam. and other spp. of
Coftee Erythroxylum,
Cota mut o s |
- Cola acuminata Schott and Endl, and other spp.
Coriancer > Coln.mm yum
Sortands ——— Coriand satl L.
Cumti ummt e A
A n (¢ n) Cuminum cyminum L.
lr-l:.clx)ao orange peel (orapge, bitter Citrusaurantium L.
ooty .
%z:;p(::;; nbtu'k Galipea oficinalls Hancock,
Deneion rc.x.);- Taragicum oficinale Weber and T, laev!catu:m bCc ‘
DIl v
——— —— Apethum graveolens L. ‘
g«c)jirgrgg; e(r(:uuckgrm, tritleum) ... . Agropyron repens (L.) Beauv,

. Sambucus canadensis L. and 8. nigra L. !
Ea::;;gl)o (esdragol, esdragon, tar- Artemisia dracunculus L. 3
Estragon (tarragon). ... .. .____. Do, |

- - 0 i
:':x?xrx‘;::e E:{weet 'l;“gfmculum vulgare ML 5
gonella foenum-grascum L.

g:;zlslrégu (galangal) Alpinia oficinarum Hance.
poliebius Alllum sativum I,

Pelargonium spp.
gs::::;x;z. r!;:t Indian Cymbopogon martint Stapf.
Ginpor ’ I'elargonfum graveolens L'Her,
Glyeretiion Zingiber oficinale Rose.
Olyerhist etea T Glyc%r;hiza glabra L. and other spp. of G'yeyrrhiza,
gurZ r‘)'t;fmlt Citrus paradisl Mact.

Psidium spp.
Hickory bark Carya spb
gcrchound (hoarhound) a e Mrcfn;hluﬁl vulgare L.
Bco“r’:;;!;z = Humulus lupulus L.
Hoen Monarda punctata L.
Il;«mo;'ten Hyssopue nficinalis L.,
T e.. Hellchrysum augustifolium DO.

Jasminum officinale L.

Taamtoamn, and other spp. of

Juntper (berries)
Kola nut

Juniperus communis L,

Cela acuminata Sch
of o Schott and Endl., and other pp.

Laure! berries . Laurus nobilia L.

0]
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(2) EssENTIAL OmLs,

OLXORXSINS (SOLVENT-FRER), AND NATURAL

Title 21—Food and Drugs

Erraacrives (INCLUDPING

DrsTILLATES ) —Continued

Common name
Laurel leaves...
LAVENder vercccaameccmemmrre—eenee———e
Lavender, spike.
Lavandin. o ceeceme e —ecmmm e

LAMON . v s ccaermemmcmnmvmon e
Lemon brlm (ses balm).
LeNION Pros8 cece———cee-we-——csemm-===

femon peeloc e e a e
PR T} o il - OIS PR L S L

HAlt (extract)ecnmccccmanum
MAndann cocmmcvcromreee==
Marioram, sweet.__

Melzaa (seo balm).

Menthol . e ccmcccceemmmwenmee s mm—a
Menthy! acetate ...
Molagses (extract) ——co---
Mustard

orange,
Orange,
Orange
Orange, swest -
Orange, sweet, flOWErS. cececcmmecconne
, swest, peel

Pepper, biack

Pepper, white
© pPeppermint .
Peruvian balsam
Petitgrain ...
Petitgrain lemon
Petitgrain mandarin or tangerine.acee--
Pimenta ...«
Pimenta leafo . -
Pipsissewa leaves
Pomegranate .
Prickly ash bark...

Twse absolute. -

Rose (otto of Toses, attar of roses). ...
Rose buds .. __..--
Rose flowerd.....
Roee fruit (hipe)
Roge geraniumm oo cceecc—nemmcc e - -
ROFE 10BVAR __ v cccrmemremmcarene e

Botanical name of plant source

Laurus spp.

Lavaudula oficinalis Chaix.

Lavandula latifolls Vil

Hybrids beiween rTavandula officinalis Chaix and
Lavandula latifolin Vil

Citrus limon (1..) Burm. 1.

Cymbopngon  cltratus DC. and Cymbopogon
fiexuosus Stapf.

Citrus imon (L.) Burm.f.

Glveyrrhiza  glabra L. and otbher spp. o
Glyeyrrhiza.

Citrus aurantifolia 8wingle.

Tilia spp.

Ceratonia siligua L.

Humulus lnpulus L.

Myristica fragrans Houtt.

Hordeum vulgare L., or other grains.
Citrus reticulata Blanco.

Majorana hortensis Moench.

Ilex paraguariensis St. HiL.

Mentha £pp.

Do.
Saccharum officinarum L.
Brassica spp.
Cttrus paradlst Mact.
Citrus aurantium L.
Myristica fragrans Houtt.
Alltum cepa L.
Citrus aurantium L.

Co.
Citrus sinensis (L.) Osbeck.
Do.
Do.
Do.
Origanum spp.
Cymbopogon martinl stapf.
Capsicum annuum L.
Petroselinum crispum (Mill.) Manaf,

Plper nigrum L.
Do

Mentha piperita L.
Mpyroxylon pereirae Klotzsch.
Citrus aurantium L.

Citrus limon (L.) Burm. .
Citrus reticulata Blanco.
Pimenta oficinalia Lindl.
Primenta officinalis Lindl.
Chunaphila umbellata Nutt.
Punics granatum L.

Xanthoxylum (or Zanthoxyium) Americanum

M1l or Xanthoxylum clava-herculls L.

Roea alba L., Roea centifolia L., Rosa damsscens
Mill., Rosa gallica L., and vars. of thess spp.

Do.

Do.

Do.

Do.
Pelargonium graveolens L'Her
Rosa 8pp.

aNn
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(2) ESSENTIAL OIS, OLEZORESINS (SOLVENT-FREE), AND NATURAL EXTRACTIVES {INCLUDING
D1sTILLATES) —CoOntinued
Rosemary Common name Botanical name of plant source
Ros Rosmarinus oficinalis L.
s'aﬂron Rluta graveolens L.
.s po - Crocus sativus L,
SR -vo--- Salvia officinalia L,,
g:g:, Sr:zex;h -= Snlvia triloba L.
S gJ. bp . Salvia lavandulaefolia Vahl,
Sa. ohD's Breada . ceean e Ceratonia stitqua L,
3 vory, summer Satureia hortepsis L.
Sa;p;y. winter Satureia montana L.
ChINUS MO me e e e Schinus molle L.
Sloe berries (blackthorn berries).__...__ Prunusspinosal..
:pf:mlxmt ........................ -~- Mentha spicata L.
T;; 1e xm"’ender ........... . Lavandula latifolia V111,
Tatl: f;r 1n ............................. Tamarindus indica L.
ng‘z ::l;l ..... Citrus reticulata Blanco.
annic aeld oo e Nutgalls of Quercus infectoria Oliver and related
spP. of Quercus. Also in man
?::ragon .............................. Artemisia dracunculua L, 7 other plants.
................................... Tt I3
i 1ea sinensis L.

Thymus vulgaris L. and Thymus

gracilis Boiss., ™ Tgls var.
Thyme, white. .o e Do
Thyme, wild or creeping Th :
Triticum (see dog grass). yevas serpyitum L.
Tuberose..
Turmeric

--= Polianthes tuberosa L.

TG mmmm s mm e oo Curcuma longa L.

...... Vanilla planifolia Andr, or Vanilla tahitensis
Violet flowers_ ... e vxgi;‘;duw: ]

Violet leaves o Do orata L.

Violet lenves absolute . .. ccvecmccua. Do'

Wild cherry bark N :

Yiangostnng Prunus rerotina Fhrh.

Canangsa odorata Hook. £, and Thoms.
Curcuma zedoaria Roec.
(8) Narumar Susstanceks Uszp 1IN ConJox TURAL
CTION WrTH SPices AND OTHER Na
BrASONINGS AND FLAVORINGS

Botanical name of plant source
Lam!nar!a spp. and Nereocystis spp.
~=--- Porphyra spp. and Rhodymenia palmata (L.) Grev
Rhodsmenia palmata (L.) .
(4) Narumar EXTRACTIVES (SOLVENT-Frrx) Usep IN CONJUNCTION Wrre SPICES,
BRASONINGS, AND FLAVORINGS '

Botanical name of plant source
Laminaria spp. and Nereocystis spp.

Zedoary bark.

Common name
Algas, brown (kelp)
Algae, red
Dulse __

Common name
Algae, brown

Algae, red

. P

Apricot kernel (persic o) cemmvamcacoae morpmhmyr:rﬁzx.‘?;ci ghodymema paimata (L) Grev.
Dulse .

Kelp (see algae, brown). Rhodymenta palmata (L.) Grer,

Peach kernel {persic oll) e eceereccnaa Pru
Peanut steartne.. Ara:huins f:eyl:!o;zas;el?: ot Zuoe.
Persic ol (see apricot kernel and peach
kernel).
Quince seed Cydonia oblonga Miller,
(8) MiscxiraNEOUS
C
Ambe ommon name Derivation

Physeter macrocephalus L.
Castor fiber L. and C. canadens!
Civet (mibeth, xibet, ribetum)......... Clivet cats, Viverra civetta Sc!‘:rexbemruud Viverrs

Castoreum __

zibetha Schreber,
MOognuumi ;H, white and green.. .. ... ._ Ethyl oenanthate, so-called.
(Tonquin musk) . _______________ Musk deer, Moschus moschiferus L.
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() Trace minerals added to animal
feeds! 'These substances added to ani-
mal feeds as nutritional dietary supple-
ments are generally recognized as safe
when added at levels consistent with
good feeding practice.

Klement Source compounds
Cobalt - oecanan Cobalt acetate.
Cobalt carbonate.
Cobalt chloride.
Cohalt oxide,
Cobalt sulfate.
COPPETaracmmuns Copper carbonate.
Copper chloride.
Copper gluconate.
Copper hvdroxide.
. Copper orthophosphate.
Copper oxide
Copper pyrophosphate.
Copper sulfate.
Iodin®. oo cncae- Calcium lodate.
Calclum todobchenate.
Cuprous lodide.
@ 5-Dliodosalicylic acid.
Fthylencdiamine dibyaroto-
dide.
Potassium fodate,
Potassium lodide.
Sodium fodate.
Sodium todide.
Thymol lodide.
b {3 « DESUPIPRPE .. Iron ammonium citrate.
Iron carboneate.
Tron chloride,
Iron gluconate.
Iron oxide.
Iron phosphate.
Iron pyrophosphate.
Tron sulfate.
Reduced iron.
\fanganese..... Manganese acetate,
Manganese carbonate.
Manganese clirate
uble).
Manganese chloride.
Munganese gluconate.
Manganese orthophosphats,
Mangancse phosphete (di-
basic).
Manzanese gulfate.
Manganous oxide.
2 3 o1 2inc acetate.
Zinc carbonate.
Zinc chloride.
Zine oxide,
Zinc sulfate,

(g) Synthetic flavoring substances and
adjuvants that are generally recognized
as safe for their intended use, within the
meaning of section 409 of the act, are
as follows:

1 ANl gubrtances listed may be in anhydrous
of hrdratsd form,

({8
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Acetaldehyde (ethanal).

Acetoln (acstyl methylcarbinol).

Aconitic acid (equisetic actd, citridic acld,
achilleic acid).

Anethole (parapropenyl anisole).

Benzaldehyde (benzoic aldehyde).

N-Butyric actd (butanole acld).

d- or l-Carvone (carvol).

Cinnamaldehyde (cinnamic aldehyae),

Citral (2.8-dimemyloct.adlen-2.6-al-s. gora-
nial, neral).

Decanal (N-decylaldhehyde, capraldehyde,
capric aldehyde, caprinaldehyde, aldehyde
C-10).

Dtacetyl (2,3-butandeione).

Ethyl acetate,

Ethyl butyrate.

3-Methyl-3-phenyl glycidic acid ethyl ester
(ethy!-methyl-phenyl-giycidate, so-~called
strawherry aldehyde, C-18 aldehyde).

Ethy! vanillin,

Eugenol.

Geran!o! (3,7-dlmethyl-2,6 and 3.8-octadien-

1-0l).

Geranyl acetate (geraniol acetate).

QGlycerol (glyceryl) tributyrate (tributyrin,

butyrin}),
Limonene (d-, I-,and dI-).
Linalool (linalol, 3,7-dimethyl-1,6-0ctadlen~

3-0l).

inalyl acetate (bergamol).
1-Aalic acld.
Methy! santhranilate (methyl-2-aminoben-

zoate). .
Piperonal (3 4-methylenedioxy-benzaldehyds,

hellotropin).

Van!llin.

(h) Substances migrating to food
from paper and paperboard products
used In food packaging that are gen-
erally recognized as safe for their in-
tended use, within the meaning of sec-
tion 409 of the act, are as follows:

Acetic actd.

Alum (double sulfate of aluminum and
ammonium potassium, or sodium).

Aluminum hydroxide.

Aluminum oleate,

Aluminum palmitate.

Ammonium chloride.

Awmorium hydroxide.

Calcium chloride.

Calelum hydroxide (lime).

Calciurm sulfate.

Casein,

Crllulose acetnte.

Clay (kaolin).

Copper snlfate.

Cornatarch.

Corn sugar (sirup).

Dextrin,

Diatomaceous earth flller,

Ethy!l cellulose,

Ethyl vanillin,

Ferric sulfate.

Ferrous sulfate.

Formic aetd nr sodium salt.

S o

Chapter I—Food and Drug Administration § 121,200

Qlycerin, Lard oll.
ﬁ:;ae.rn g::." Lectthin (vegetable).

. Loc
Iron, reduced. Xe!l::‘ :c?::an gum (carob bean gum).
Locust bean gum (earob besn gum). Peanut oll.
Mugnesium carbonate, Potato starch,
Magnesium chloride. Sodium acetate. .
Magnesium hydrozide. Sodium bicarbonate. .
Magnesium sulfate. Sodium carbonate.
Methyl and ethyl acrylate. Sodium chloride.

Mono- and diglycerides from glycerolysis
of edible fats and olls.

Olelc acid.

Oxides of iron.

Potasslum sorbate.

Propionic acid.

Propylene glycol.

Silicon dioxides.

Pulps from wood, sttaw, bagasse, or other
natural sources.

Soup (sodium oleats, sodium palmitate).

Sodium aluminate,

Bodium carbonste,

8odium chloride,

Sodium hexametaphosphate,

Sodium hydrosulfite.

Sodium hydroxide. .

SBodium phosphoaluminate.

ESodium silicate.

Sodium sorbate.

Sodium sulfats, .

Sodium thiosulfate (additive In salt).

Sodium tripolypbhosphate.

Sorbitol.

Soy protein, isolated,

Sulfamic acid.

Sulfuric acid.

Starch, acid modified.

Starch, pregelatinized.

Starch, unmodified.

Sucrose.

Tale.

Urea.

Vanillin,

Zine hydrosulfite. -

Zinge sulfate,

(1) Substances migrating to food from
cotton and cotton fabrics used in dry food
packaging that are generally recognized
as safe for their intended use, within
the tneaning of section 409 of the act,
are as follows:

Acacle (gum arable).
Acetic aeid.

Beef tallow,

Calcium chioride.
Carboxymethylcelluloss.
Coconut ofl, refined. -
Corn dextrin.
Cornetarch.

Fish oll (hydrogenated).
Gelatin,

Guer gum.

Hydrogen peroxide,
Japan wax,

Lard.

ne

Sodium hydrozxide,

Sodium sulfate,

Sodium silicate.

Sodium tripolyphosphate,
Sorbose.

Boybean oil (hydrogenated).
Stearic acld..( )
Tale.

Tall ofl.

Tallow (hydrogenated).
Tallow flakes.

Taploca starch.

Tartaric acid.

Tetrasodium pyrophosphate.
Urea. .

Wheat starch.,

Zinc¢ chloride,

(Secs. 201(s), 409, 701(a), 53 Stat. 1053, 72
Stat. 1784, 1785 et seq., as amended; 21 U..S.O.
321(s), 348, 371(a)) [30 F.R. 15845, Dec. 283,
1965, as amended at 33 F.R. 5819, Apr. 11,

1968; 34 FR. 17064, Oct. 21, 1969; 35 F.R. ‘

1049, Jan. 27, 1970]

§121.102 Adjuvants for pesticide chem-
icals,

Adjuvants, identifled and used in ac.
cordance with 40 CFR 180.1001 (¢) and
(d), which are added to pesticide use
dilutions by a grower or applicator prior
to application to the raw agricultural
commodity, are exempt from the re-
quirement of tolerances under section
409 of the act.

(Sec. 409, 72 Stat. 1785; 21 U.8.0. 848) :

Subpart C—Food Additives Permitted
in Feed and Drinking Water of
Animals or for the Treotment of |
Feod-Producing Animals 5,
AUTHORITY: The provisions of this Sube |

part C issued under sec. 409, 72 Stat. 1785; 21 |
U.S.C. 348, unless otherwise noted.

§ 121.200 Definitions and interpreta-

tions applicable to Subpart C, {

(a) Regulations prescribing condi- f

tions under which additives may be
safely used in animal feed, animal feed
supplements, concentrates, or premixes
or in animals intended for food use shall
not be construed to relleve such additives
from the provisions of scetions 5C5 and
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507 of the act, where applicable, and
§121.7 and § 121.9 of the food additive
regulations.

(b) For the purposes of this Subpart

(1) A “complete feed” is an article in~
tended to be administered as the sole
ration to an antmal.

(2> A “feed additive supplement” is an
article for the dlet of an animal which
contains one or nore food additives, and
{s intended to be:

() Further diluted and mixed to pro-
duce a complete fecd; or

(11) Fed undtiuted as a supplement to
other rations; or

(ti) Offered free cholce witih other
parts of the ratlon separately avallable.

A “foed sdditive supplement” is safe for
the animal and will not produce unsafe
restidues in the edible products from
food-producing animals if fed according
to directions.

(3) A“feed additive concentrate” 1san
article intended to be further diluted to
produce a complete feed or a feed addi-
tive supplement and is not suitable for
offerinr as a supplement or for offering
free cholce without dilution. It con-
teins, among other things, one or more
additives in amounts, in a suitabie feed
base, such that from 100 to 1,000 pounds
of concentrate must be diluted Lo produce
1 ton of a complete feed, A “feed addi-
tive concentrate” is unsafe if fed free
cholce or &s a supplement, because of
danger to the health of the animaj or
because of the productinn of residues in
the edible products from food-producing
animals in excess of the safe levels estab-
lished in this Part 121,

(4) A “feed additive premix” is an
article that must be diluted for sofe use
in a feced additive concentrate, a feed
additive supplement, or a complete feed.
It contains, among other things, one or
more additives in high eoncentration in
g suitable feed base such that up to 100
pounds must be diluted to produce 1 ton
of a complete feed. A “feed ndditive pre-
mix” contains additives at levels for
which safety to the animal has not been
demonstrated and/or which may result,
when fed undiiuted, in residues in the
edibls products from food-producing ani-
mals in excess of the safe levels estab-
lished in this Part 121,

A
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(5) Infeeding chickens:

) “Brofler, fryer, and roaster chick-
ens” are chickens raised for meat pur-
poses only.

(1) “Replacement chickens™ are
chickens being raised for the purpose of
egg production.

(il) “Laying chickens” are chickens
producing eggs for food.

(iv) “Breeding chickens” are chickens
producing ezzs used for hatching.

61 In feeding swine:

(i) “Prestarter ration” !s & fecd ad-
ministered from the time the baby pigs
begin to eat until they weigh approxi-
mately 12 pounds.

(1i) “Starter ration” is a complete feed
administered to the animals as they grow
in weizht from approximately 10 pounds
to £0 pounds.

(iil) “Grower ration” Js a comblete
fecd administered to the animals as they
grow in weight from approximately 30
pounds to 125 pounds.

(iv) “Finisher ration” {5 a complete
feed administered to the animals as they
grow in weight from approximately 100
pounds to market weight.

(c) The statements listed in this para-
graph may be used on labels, if desired,
in addition to the “indications for use”
required by the applicable section en.
tries:

(1) Prevention and treatment of bac-
terial swine enteritis by use of chlortet-
racycline may bear one or more of the
additional parenthetical disease entities
such as: “(Salmoneliosis or necrotic en-
teritis caused by Salmonella cholerasuis
and vibrionic. dysentery:” immediately
after the required words “bacterial swine
enteritis”,

(2) [Reserved]

{30 PR. 15845, Dec. 23, 1965, as amended at
32 F.R. 8775, May 3, 1967)

§ 121.201 Frthoxyquin in certain dehy-
drated forage crops.

Ethoxyquin (1,2-dihydro-6-ethoxy-
2,2.4-trimethylquinoline) may be safely
used in the dehydrated forage crops
listed in paragraph (a) o¢f this section,
when incorporated therein in accordance
with the conditions prescribed in this
section:

(a) It may be added to dehydrated
forage preparcd from:

Alfatifn . Medicago sativa.
Barley oo Hordeum vulgars.

Chapter |—Food and Drug Administration

Clovers:
Alstke clover._._. - Trifoltum hybridum,
Crimson clover..... Trifolium incarna-
tum,
Red clover.cecccena Trifoltum pratense.

White clover (in-
cluding Ladino).

V/hite sweetclover_. Melilotus alba.

Yeillow sweetclover. Meltlotus officinalls,

Trifolium repens.

Coastal Bermuda- Cynodon dactylon.
fTRES,
COMM e e —. Zea mays.
FESCUL minicimmcvmeam Festuca ep.
Oats e Avenn s2tiva.
Orchardgress oo ccvaae Dactylis glomerata.
Reed cANRTYyZTASS.oa.. Phalaris arundinacea.
Ryevrass {annual FElymus sp. and Lo-
and perennial), l{fum perenne.
SOrghumS. . enesccacac. Sorghum vulgare,
vars, feterita, shal-
1u, kaoliatig, broom-
cora.
Sudan grass._.._..... Surghum vulgare su-
danense.
WEeAt cvmeccacncaas Triticum aestivum.

or any mixture of such forace crops, for
use only as an animal feed.

th) Such additive is used only as ¢
chemical preservative for the purpose of
returding oxidative destruction of nat-
urauy occurring carctenes and vitomin
E in the fora~e crops,

() It is added to the dehydrated for-
age crops in an oil mixture containing
only suitable animal or suitakie vege-
table oil, prior to grinding and mixing.

(d) The maximum quantity of the ad-
ditive permitted to be used and to remain
in or on thn dehydrated forage erop shall
not exceed 150 parts per million,

(e) To assure the safe use of the addi-
tive, the label of the market pgckage
shall contain, In addition to other in-
formation required by the act:

(1) The name of the additive as speci-
fied in this section.

(2) Directions for the incorporation
of the additive in the forage crops, as
specifled in paragraph (c) of this sec-
tion, with the directive that only suitable
animal or suitable vegetable oils are to
be used in the oll mix,

(f) The label of any dehydrated for-
age crops treated with the additive or
the label of an animal-feed supplement
containing such treated foraze crops,
shall, in addition to other information
required by the act, bear the following
statements:

(1Y “Ethoxvquin, a preservative” or
“Ethoxyquin added to retard the oxida-
f;ve destruction of carotene and vitamin

§ 121.204

(2) The statement “For use in animal
feed only.”

§ 121.202 Fithoxyquin in animal feeds.

Ethoxyquin (1,2-dihydro-6-ethoxy-
2.2.4~-trimethylquinoline) may be sufely
used in animal feeds, when incorporated
therein in accordance with the following
prescribed conditions:

(a) It is intended for use only: (1) As
a chemical preservative for retarding
oxidation of carotene, xanthophylls, and
vitamins A and E in animal feed and

fish food and, (2) as an aid in prevent-

ing the development of organic perox=-
ides in canned pet food.

(b) The maximum quantity of the
additive permitted to be used and to re-
main in or on the treated article shall
not exceed 150 parts per million.

tc) To assure safe use of the additive,
the label and labeling of the food addi-
tive container and that of any inter-
mediate premixes prepared therefrom
shall contain, In addition to other infor=-
mation reqiired by the ant:

(1) The name of the additive, ethoxy-
quin.

(2) A statement of the concentration
or streneth contained therein. ’

(3) Adequa‘e use directions to provide
for a finished article with the proper
coneentration of the additive as provided
in paragraph (b) of this section, whether
or goz intermediate premixes are to be
used. .

(d) The label of any animal feed con-
taining the additive shall, in addition
to the other information required by the
act, hear the statement “Ethoxyquin, a
preservative” or “Ethoxyquin added to
retard the oxidative destruction of caro-
g‘zge, xanthophylls, and vitamins A and

§ 121.203 Polyaxyethylene glycol (400)
mono- and dioleates.

The food additive polyoxyethylene gly-
col (400) mono- and dioleates may be
safely used as an emulsifier in calf-milk
replacer formulations.

§ 121.204 Dioxathion,

A tolerance of 18 parts per million
1s established for restdues of dioxathion
(2.3-p-dioxanedithiol-S.S-bls  (0.0-di-
ethylphosphorodithioate) ) in dehydrated
citrus pulp for cattle feed when present
therein as a result of the application of

the pesticide to the growing agricultural
crop.



Handbuch der Drogenkunde, Erkennung, Wertbestimmung
und Anwendung, Band 1 (Untersuchungs methoden,
Cortices--Flores), pp. 318-319, 1949

Stigmata Maidis

By Franz Berger
Pharmacology Handbook, Identification, Evaluation
and Use, Vol. 1, Methods of Investigation,
4 Cortices--Flores

Vienna
)

Corn style or corn stigma, corn hair or beard, also called Styli maidis,
are the filaments, about 25 cm long and 2.0-0.1 mm thick, of Zea mays L.,

a gramineous plant (grass) native to America and developed by cultivation
in almost all countries of the world.

Prior to pollination, the filaments hanging out from the bracteole
sheath at the tip of the cob are cut (Fig. 217) and quickly dried. These
corn filaments (corn silk) have a light yellow to brownish color, are taste-
less, and have a peculiar odor, similar to that of ergot when fresh. When
examined under a magnifying glass, they appear as band-like, flat filaments
with sunken braodsides and rounded narrow sides.

Detailed studies on the products found in these filaments were published
by W. Freise (433), who investigated the so-called "Kentucky" variety, the
composition of which does not differ greatly from that of other varieties.

Fresh corn filaments (corn silk) gave the following limit values for
the most important components of theropeutic significance: fatty oil 1.85-
2.55%, essential oil 0.08-0.12%, rubber-like products 2.55-3.80%, resin
2.25-2.78%, an alkaloid present in traces up to 0.05%, a glucosidic "bitter

product" 0.80~1.15%, saponins 2.25-3,18%; in addition, the following were
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found: 1.0-1.8% brown dye, 11.6—13.22.tannins, 3.55-4.15% reducing sugar,
4.85-5.25% mineral products, 11-15% moisture. The residue, which is of no
therapeutic significance, consists mainly of cellulose.

According to Freise, the fatty oil has a yellow to gold color, a faint
oder similar to that of crushed grass, a stale taste, and a density (15° C)
of 0.9365; its refractive index (20° C) is 1,4558, its saponification number
is 188 and iodine number 111,. it solidifies at 11-12% in a tallow-like
manner. Among its components, arachic and linoleic acids have been identified
sofar. When given internally in doses of 10-15 g, the oil acts as a mild
purgative.

The essential oil is a greenish-yellow rather viscous liquid, with an
odor remotely similar to that of Ruta graveoulens oil and an initially burning
and then irritating (scratchy) taste, a density (20°/4°) of 0.8635, a
refractive index (nD 20°) of 1.4825, and an optical rotation aD 20°-22°35';
it is soluble in 6 vol. 90% alcohol; a component sﬁfar established with
certainty is carvacrol (up to 18%). .

The rubber-like components can be separated in the form of sharp-edged,
lump-free, yellow-white chips (fragments) without any kind of granulation;
they have a pungent odor, and form an opalescent slime with cold water; when
bioled with dilute hydrochloric acid, these cﬁips assume an orange colors
they have no adhesive properties, their acid number is 11,8-22,7, their
saponificatioﬁ numbef is 135-148, and they are insoluble in an ammoniacal
copper oxide solution. Under the microscope, individual cell residues are
visible. 1In a 1:100 Hy0 solution, the rubber is more viscous than gum
arabic, cherry gum or tragacanth, Under the action of acids, xylose is
formed from teh corn rubber; the strong diuretic effect of corn silk infusions

can probably be attributed to xylose.



The alkaloid is found only in the‘stigma, is insoluble in water, but
readily soluble in chloroform. This property can be used for manufacturing
purposes. The alkaloid crystallizes from alcohol in needle clusters, which
are volatilized without decomposition at 125-140° C, Inhalation causes
psychic excitation, delirium, and tremors after prolonged use. Salivary
flow, vomiting, colics, and watery diarrhea are observed as side-effects of
its use. The glucosidic "bitter product" can be obtained in the form of a
yellow-brown, amorphous powder, which can be split by dilute mineral acids
into glucose and an indifferent, resin-like product. The saponins are
a mixture of acid and neutral components; with a 0.061:100 decoction of corn
silk, complete hemolysis can be achieved in a few minutes in a suspension of
blood corpuscles in physiological saline solution. The alcoholic brown-
yellow dye is therapeutically inactive (indifferent). The tannin colors an
iron chloride solution green and yields pyrocatechol by fusion with caustic
potash. The tannin content drops sharply during storage of corm silk. The
reducing sugar is arabinose. The inofganic components include 34-42% potash,
13-18% soluble silicic acid and (mostly) several tenths percent manganese,

According to Peyer (440), corn silk is used in warmer countries in
urinary disorders, and treatment of urinary gravel, in bladder diseases,
especially bladder spasms, According to Freise (439), corn silk is an effec-
tive diuretic and a harmless, very effective weight-reducing and antiobesic
agent. The diuretic action decreases (drops) rather quickly during storage
of the product, namely when it has not been dried sufficiently, and gives
way to a purgative action. According to Madaus (82), corn silk is considered
valuable in cardiac dropsy, edemas with insuficient urination (micturition),

and in diseases of the urinary tract with a tendency to sediment and stone

06
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formation. In individual cases, corn silk is used in cystitis, pyelitis,

and also in the treatment of gout, rhematism and gonorrhea.

Translated by
A. Schidlovsky (JITCO)
November 13, 1973
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zupften Blittenblitter ohne StaubgefidBe und Griffel verwendet und sind nach dem
Trocknungsprozesse von grauer, manchmal pergamentartig-durchscheinende:
Farbe.

Uber die Inhaltsstofie der Bliite ist nichts bekannt. Es existieren nur dltere
Analysen der Lilienzwiebel, die Sterinoplasten mit Liliosterin in zwei Formen.
Anthocyanin und Oxydase enthalten. Wicweit diese Substanzen auch in der Bliite
vorhanden sind, bedarf crst der Klirnng. H. Schulz®) befiirwortet eine klin:-
sche Oberpriifung dieser Droge.

In der Volksmedizin wurden Lilienbliiten mit Olivenot! angesetzt und das au-
schlieBend durch Verdampien der Feuchtigkeit erhaltene Lilientl als Hausmitte!
gegen Brandwunden, Geschwiire, Geschwiilste, Karbunkel, Hautunreinigkeiten.
Sommersprossen, Hitzbliitterchen, ekzematdse Ausschlige, Quetschungen, Gichu,
Rheumatismus, HexenschuB, Insektenstiche, Verrenkungen, Zahngeschwiire.
Wassersucht u. a. m. verwendet (Kneipp)).

- STIGMATA MAIDIS.

Die Maisgriffel oder Maisnarben, Maishaare oder Maisbart, auch Styli maidis
genannt, sind die €twa 25 cm langen und 0.2—0.1 mm dicken Griffel von Zea mays
L., einer Graminee, welche in Amerika heimisch und durch Kultur in fast allen
Staaten der FErde verbreitet ist. .

Vor der Bestiubung werden dic aus der Hochblattumhiillung an der Spitze
der Kolben heraushingenden Griffel abgeschnitten (Abb. 217) und rasch getrockne:.
Diese Maisgriifel sind von hellgelber bis braunlicher Farbe, geschmacklos und
besitzen ecinen eigenartigen, im frischen Zustande an Mutterkorn erinnernden Ge-
ruch. Unter der Lupe betrachtet sicht man, daBl es sich um bandartige flache
Fiden handelt mit cingesunkenen Breit- und abgeruadeten Schimalseiten.

Eingehende Untersuchungen iiber die Inhaltsstofie dieser Droge ha:
W. Freise®) veroffentlicht. Freise untersnchte die sogenannte , Kentucky™-
Spielart, von deren Zusammensetzung die sonstigen Spielarten nur sehr unwesent-
lich abweichen. )

Frische Maisgriffel ergaben folgende Grenzwerte fiir die wichtigsten thera-
peutisch in Betracht kommenden Inhaltsstoffe: Fettes Ol 1.85—-2.557%, itherisches
01 0.08—0.12%, gummiartige Stoffe 2.65—3.80%, Harz 2.25—2.78%, ein Alkaloid

in Spuren bis zu 0.05%, ein glykosidischer ,Bitterstoif* mit 0.80—1.15%;, Saponinc.

2.25—3.18% ; auBerdem wurden gefunden: 1.0—~1.87% brauner Farbstoff, 11.6—13.27,
Gerbstoffe, 3.55—4.15% reduzierender Zucker, 4.85—5.25% Mineralstofie, 11—157,
Feuchtigkeit; der therapeutisch nicht in Betracht kommende Rest besteht im
wesentlichen aus Zellulose.

Das fette O ist nach Freise hell- bis goldgelb, von schwachem Geruch.
etwa nach zerquetschtem Gras, von fadem Geschmack, vom spez. Gew. (13"
0.9365; es liat den Brechungsindex (20°) 1.4558, Verseifungszahl 188, Jodzahl 111:
es erstarrt bei 11—12° talgartig, Unter seinen Bestandteilen wurden bisher nach-
gewicsen Arachin- und Linolsiure. Inuerlich verabreicht wirkt das OF in Dosen
von. 10—15 ¢ milde purgicrend,
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Das dtherische Ol prisentiert sich als eine griinlichgelbe, entfernt wie Of von
Ruta graveolens riechende, zuerst brennend, dann kratzend schmeckende, ziemlich
viskose Fliissigkeit vom spez. Gew. (20°/4°) 0.8635, dem Brechungsindex (nD 20"
1.4825, dem optischen Drehungsvermogen (eD*°—22°35); es ist loslich in 6 Vol.
90% Alkohol; ein bisher sicher nachgewiesener Bestandteil ist Carvacrol (bis
zu 18%).

Die gummiartigen Inhaltsstoffe konnen in scharfkantigen, schollenlosen, gelb-
lich-weiflen Splittern ohne jegliche Kdmung abgeschieden werden, welche leicht
stechend riechen, im.kalten Wasser einen opalisicrenden Schicim geben, mit ver-
diinnter Salzsdure gekocht orangenfarben werden, keinerlei Klebkraft besitzen, die
Sédurezahl 11.8—22.7 und die Verseifungszahl 135—148 aufweisen, sowie in Kupfer-
oxydammoniak unléslich sind. Unter dem Mikroskop sind vereinzelte Zellreste
sichtbar. In einer Losung 1: 100 in Wasser ist der Gummi viskoser als arabischer
Gummi, Kirschgummi oder Traganth. Durch Sdureeinwirkung entsteht aus dem
Griffelgummi Xylose; dieser diirfte die energische diuretische Wirkung des Mais-
griffelinfuses zuzuschreiben sein.

Das Alkaloid findet sich nur in den Narben; s ist in,Wasser unldslich, in
Chloroform dagegen sehr leicht loslich. Diese Eigenschaft kann zur Herstellung
benutzt werden. Aus Alkohol kristallisiert es in Biischieln von Nadeln, welche sich
bei 125 bis 140° unzersetzt verfliichtigt. Die Inhalation verursacht psychische
Erregung, Delirien, bei lingerem Gebrauch Zuckungen. SpeichelfluB, Erbrechen,
Koliken, wisserige Durchiille werden als Nebenerscheinungen seines Genusses
beobachtet, Der glykosidische ,,Bitterstofi* ist erhiltlich in Gestalt eines gelb-
braunen, amorphen Pulvers, welches durch verdiinnte Mineralsiiuren in Glykose
und einen indifizrenten, harzihnlichen Korper gespalten werden kann. Die Sapo-
nine stellen ein Gemenge saurer und neutraler Glieder dar; mit ciner Abkochunyg
von 0.01 : 100 der Griffel erzielt man in ciner Anfschwemmung von Blutkorperchen
in physiologischer Kochsalzlosung in wenigen Minuten Totalhimolyse. Der alko-
holische braungelbe Farbstoff ist therapeutisch indifferent. Der Gerbstoif griint
Eisenchloridiésung und liefert in der Kalischmelze Brenzkatechin, Beim Lagern
der Droge geht der Gehalt weit zuriick., Der reduzierende Zucker ist Arabinose.
In den anorganischen Bestandteilen finden sich 34—42%, Kali, 13—18% Iosliche
Kieselsdure und (meistens) einige Zehntel Prozent Mangan.

Maisgriffel werden nach Peyer*® in den wiirmeren Liindern gegen Harn-
beschwerden und Gries, Blasenleiden, besonders Blasenkrampi verwendet. Nach
Freise*) ist die Drogze ein beachtliches Diuretikum und ein unschiidliches, sehr
wirksames Abmagerungs- und Entfettungsmittel. Die diuretische Wirkung nimmt
beimr Lagern der Droge, namentlich bei nicht geniigendem Trocknen aiemlich
schnell ab und macht einer purgierenden Wirkung Platz. Nach Madaus®) wird
die Droge bei Herzwassersucht, Oedemen mit ungeniigender Harnabsonderung und
bei Erkrankungen der Harnorgane mit Neigung zu Sedimenten und Steinbildung
geschiatzt. Im einzelnen gibt man das Mittel, bei Cystitis, Pyelitis und Lithiasis
sowie gegen Gicht, Rieumatisnius und Gonorrhée. :
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PHARMACOLOGICAL ACTION OF A CORN SIIK
(STYGMATA MAGS)* INFUSION,
FIRST COMMUNICATION,

B. D. Dzhamalie.a (From the Microbiology Section of the Academy
of Sciences of the Kazakh SSR)

SOURCE: Izvestiya Akademii Nauk Kazakhskog SSR. Seriya fiziologii
i meditsiny, No. 3, pp. 81-93, 1954,

Urolithiasis is a disease known to mankind since ancient
times, In the opinion of many authors, this disease is most
widespread in countries with a hot climate., In the USSR,
urolithiasis is encountered most frequently in regions of Central
Asia, the middle Volga Region, Armenia,\Georgia and Western
Siberia, .

Up to the present time, the etiology of this disease has
still not been finally determined, and different opinions have
been expressed on this matter. Most investigators explain the
origin (appearance) of urolithiasis as being due to changes in
the salt composition of urine and a disruption of the protective
functions of its colloide; this is expressed in a precipitation
of a salt deposit, which later assumes the apperance of a
stony formation, ‘

Other explanations for the emergence of urolithiasis are
also known; for example, some of the probable causes involve
an excess of proteins in food (Gridnev), disturbances in nutri-
tion and metabolism (S. P, Fedorov), avitaminoses (Ovchinnikov
and Gasparyan), and also infection processes caused by staphylo-
coccl, streptococci, coliform bacteria and other bacteria,

*Editor's Note: The popular name "corn silk" is used by the
author to designate the long hair-like stigma of the Indian
corn (maize) flower,



large amount of fluid was found in the area of the femoral lymph
sacs, both on the left and right side, the amount of fluid being
larger on the left side. No changes were noted on the front wall
of abdominal muscles, and a very weak hyperemia of the skin of

the abdomen was noted. A small amount of free liquid was found

in the abdominal lymph sac, and a large amount of transparent
fluid in the abdominal cavity. The heart had stopped in diastole,
and was filled with blood. Upon mechanical stimulation, the heart
contracted weakly twice. The liver was small and had a grey-green
color. The stomach and the mesentery were slightly hyperemic,
more so than under normal conditions. No special changes were
noted in the stomach, and the bladder was normal.

Frog no. 1, weighing 50 g; 6 ml of a 20% corn silk infusion
was introduced into the abdominal lymph sac through the right
femoral sac. Two hours later, the frog became more apathetic,
but responded actively to external stimulation, and retained its
coordination of movements. After 6 hours, no changes took place,
and after 24 hours the frog looked alert. No edema of the eye
lids was noted, and no pathological changes were found upon ex-
ternal examination. After 2 days, the weight of the frog increased
to 60 g. A slight (insiginificant) edema of the eye lids appeared,
and apathy increased. The movements became passive, but the frog
jumped upon external stimulation. The edema of the eye lids in-
creased considerably, and on the 3rd day after the infusion was
introduced the frog was found dead at 9 AM, External examination
of the frog revealed a strong hyperemia of the skin in the abdom-
inal region. A moderate amount of transparent fluid was found in
the right femoral sac. The skin of the thigh on the inner side
was more hyperemic on the left thigh. The muscles of the right
thigh had a softer consistency than under normal conditions. A
transparent fluid was found in the abdominal cavity., The heart
atria were filled with blood, and the heart ventricle was slightly
contracted. The stomach was empty and contained a small amount
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In this case, according to some authors, changes occur in the
physical-chemical state of the urine, resulting in the precipi-
tation of a protein-salt deposit, which, by becoming more compact,
assumes the appearance of a stone (Spasokukotskii, Gridnev,

Gel'strom).

As was pointed out by R, M., Fronshtein and N. N. Elanskii,
one of the causes of the formation of kidney stones may be a
disease of the parathyroid glands, during which, as is known, a
disruption of calcium metabolism takes place.

Studies performed by K. M, Bykov (and his pupils, such as
Balaksﬁina, Kokhanovich et al.) have established a connection
between the cerebral cortex and kidney activity. K. M. Bykov
has reached the conclusion that "the kidney is represented in
the cerebral cortex'"., Tests performed by Kokhanovich have proved
beyond doubt that the formation of an inhibition focus (seat)
in the cerebral cortex can result in a sharp increase of the

sugar content,

Some authors (Elanskii, Shmukler) point to phosphaturia
(with and without formation of stones) as the most striking ex-
ample of the leading role of the central nervous system in the
development of urolithiasis., The further study of this disease
will also no doubt help in clarifying the etiology of urolithiasis.

At present, the treatment of urolithiasis consists either in
surgical intervention on the organs of the urinary system, aimed
either at a removal of the stones or of the entire affected kidney,
or in the use of conservative methods of treatment providing
temporary relief to the patient.

In popular {folk) medicine, infusions of various herbs have
been used for a long time in the treatment of urolithiasis, and a

corn silk infusion has been used very frequently for this purpose,
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Experimental studies of Soviet scientists have confirmed the
therapeutic properties of corn silk preparations.as a cholagog.
The use of corn silk infusions increases the secretion of bile
and reduces its solid residue, while lowering its viscosity,
density and bilirubin content.

According to data obtained by R. K. Aliev, corn silk contains
sugar, fatty and resinous substances, essential oils, chloro-
phyll, and also vitamins C and K. The presence of the latter,
according to Aliev, explains the more rapid coagulability of

blood in dogs upon intravenous injection of corn silk extracts.

For the treatment of diseases of urinary organs, a corn silk
infusion was apparently used for the first time in 1885 at the
Cracow city clinic of Prof. Kortsinskii, and gave quite positive
results, as indicated by Bartashevich. This infusion, used for
the treatment of kidney stones and subacute catarrh of the blad-
der and renal pelvis, not only increased the amount of excreted
urine, but also reduced catarrhal symptoms in the pelvis, exert-
ing a pain-relieving (analgesic) effect. Stuver (1887), during
the course of 5 years, was frequently convinced in the ability
of corn silk extracts to relieve pain in the kidneys and bladder,
A, P, Tsulukidze (1937) states that, for combating infections of
the urinary tract, he has used for 10 years, among other measures,
a corn silk infusion as "an effective diuretic, which does not
irritate the kidneys'.

Except for the authors mentioned above, who used corn silk
infusions to treat urinary tract diseases, and, in particular,
urolithiasis, we have not found more detailed data on the effect
of this agent in the literature known to us,

The scarce literature sources refer merely to the widespread
use of corn silk in folk medicine, while detailed data on the



study of this empirically used agent, on its therapeutic effect,

on indications and counterindications for its use are still not
available. Urolithiasis is a rather widespread disease, and every
means which will bring relief to patients suffering from this
disease should be adopted in practice. Starting from this premise,
we have checked the effect of a corn silk infusion on kidney stones
of various composition taken from patients, and on pathogenic
bacteria under invitro test conditions. The innocuous nature

(lack of toxicity) of the preparation was, checked in tests with
various animals.

The corn silk infusion was prepared as follows: corn silk
weighed samples of 3, 5, 10 and 20 g were placed into flasks
into which 100 ml distilled water was poured, and the flasks,
closed with cotton plugs were autoclaved for 30 minuets at a
pressure of 0,5 atm.

The infusion prepared in this manner was passed through a
paper filter and was poured into test tubes under sterile condi-
tions; previously sterilized kidney stones of definite weight
and different chemical composition, consisting of oxalates,
phosphates, carbonates and urates were then placed into the
test tubes.

Part of the test tubes were placed in a thermostat at a
temperature of 37°C, while another batch was kept at the usual
room temperature. The condition of the stones was observed
during 20-50 days, whereby the corn silk infusion was replaced
every 3-4 days.

In some cases, the kidney stones were placed into a mixture
of human urine and corn silk infusion, but this did not affect
the results of the tests.
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As a result of these tests, either a gradual dissolution of
the stones was observed (if they consisted of carbonates), or
their destruction with the formation of sand (if they contained
urates and phosphates). The corn silk infusion did not exert a
noticable effect on stones consisting of oxalates. It was found
that the process of dissolution and destruction of kidney stones
followed a more rapid and intense course at a temperature of
37°C than at normal temperature (Tables 1, 2, 3 and 4), Table 1
(see p. 84). Data of Test No. 1 on the Destruction of Kidney
Stones Under the effect of a 3% Corn Silk Infusion (11 February

1949).

(Under "Test Results', from top to bottom:)
a) Incomplete destruction, changes proceed slowly,
b) Complete destruction, stone is transformed into fine sand.
c¢) Incomplete destruction, stone is transformed into fine sand.
d) Complete destruction, stone is transformed into fine sand.
e) Volume of the stone is reduced, no precipitate,
f) Complete dissolution, no precipitate, transparent infusion.

Remarks (at bottom of table)., Test tube numbers are arbitrary.
All test tubes no. 1 were used in the test at room temperature
(16-18°C), and test tubes no. 2 were placed in a thermostat at

a temperature of 36-37°C. The weight of the stones in all tables
are given in milligrams. |

Table 2 (see p. 85). Data of Test No. 2 on the Destruction
of Kidney Stones Under the Effect of a 5% Corn Silk Infusion
(17 March 1949),

1) Temperature during test: room temperature (lO-l6°C),

thermostat temperature (36-37°C).
2) Original weight of stones on 17 March.
(Under "Test Results", from top to bottom:)

a) Destruction, stone reduced to fine sand.

b) Complete destruction, stone reduced to fine sand.
c¢) Reduction of the stone volume, no precipitate.
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d) Great reduction of the volume, no precipitate.
e) Reduction of the volume, sand in the precipitate.
f) Extensive change of the volume, sand in the precipitate,.

Table 3 (see p. 86). Data of Test No. 3 on the Destruction
of Kidney,Stones Under the Effect of a 10% Corn Silk Infusion
(15 August 1949).

(Under "Test Results", from top to bottom:)
a) The stone dissolved without leaving a¢precipitate. The

dissolution was slow,

b) Slow destruction.

c) A precipitate in the form of sand was formed, the destruction
was rapid,

Table 4 (see p. 87). Data of Test No. 4 on the Destruction
of Kidney Stones Under the Effect of a 20% Corn Silk Infusion
(17 October 1949).

‘(Under '"Test Results", from top to bottom:)
a) Partial destruction,

b) Complete destruction, stone reduced to fine sand.
c) Complete dissolution, no precipitate, transparent infusion.

Further, tests were carried out to determine the bacterio-
static and bactericidal effect of this infusion on the following
pathogenic bacteria: Staphyloccus albus, Streptococcus, Bact,
coli commune, Bact. dysenteriae Flexner, Bact, typhi abdominalis,
Bact. dysenteriae shiga, Brucellus abortus bovis, Brucella suis,
Bact. anthracis.

The results of these tests showed that corn silk infusions
in concentrations of 3, 5, 10 and 20% do not exert a bacterio-
static or bactericidal effect on the above bacteria.

The toxicity of corn silk preparations was studied on frogs.
This study showed that a great variety of phenomena are observed
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during the general action of the infusion, depending upon the
jndividual nature of the animal and the concentration and dose of
the infusion. From 1 to 9 ml of a 10% and 20% corn silk infusion
was injected subcutaneously into the abdominal lymph sac of the

frogs.

Fach dose was tested first on a single frog, and then on
3-4 frogs of approximately the same weight (45-50 g). Thus,
in series 1 (10 frogs), the average weight of each frog was 45 g,
in series 2 (18 frogs) - 508, and in series 3 (8 frogs) the animals
each weighed 50 g. (Tables 5, 6, 7, see p. 88).

The data listed in these tables show that those frogs which
received 6 ml or more of a 20% corn silk infusion almost all
died, while frogs which received the infusion in a lower concentra-
tion (10%) remained alive, inspite of the fact that the amount of

injected 10% and 207 infusion was the same.

Control frogs which received the same amount (from 1 to
9 ml) of a 0.65% NaCl solution all remained alive,

Depending upon the concentration of the infusion, the be-
havior of the frogs was different. For example, after injection
of a 10% infusion, the frogs felt better than those which received

a 20% infusion.

One hour after injection of the jnfusion, the general condi-
tion of the frogs was checked. The coordination of movements in
the frogs was preserved, except for those which received 7, 8
and 9 ml of the infusion. In these animals, a certain laxity of
movements (apathy) was noted. The frogs reacted actively towards
external stimuli. After 4-5 hours, all frogs felt well, except
those which had received 7, 8 and 9 ml of the 20% infusion; in
the latter, a gradual inhibition and apathy was noted, and on
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stimulation they performed a coordinated jump, but after 8-10
hours these frogs lost their ability to coordinate movements and
to perform jumps. Approximately 6-7 hours after injection of 7,
8 and 9 ml of the 20% infusion, the movements of the frogs became
more and more lax, instead of jumping they only moved about
slowly and, finally, they became completely still, their breath-
ing stopped and their reflexes vanished.

We shall now report data from the record of the first series
of tests; 7 ml of a 20% corn silk infusion was introduced into the
abdominal lymph sac of a frog weighing 45 g. After 2 hours,
apathy was noted in the frog, and after 5 hours, it moved about
slowly and with difficulty upon external stimulation. On the next
day, at 10 AM, the frog was already found dead, and its weight
ﬁas 52 g. No special changes were noted on external examination.

When the femoral lymph sacs of the dead frog were opened, a
considerable amount of a clear, transparent fluid was found on
both sides. A large amount of slightly yellowish lymph fluid
was also found in the abdominal lymph sac, and the same was noted
in the abdominal cavity. The heart was diastolic, with greatly
dialated atria., The heart ventricle did not respond to mechani-
cal stimulation., The liver was reduced in size, had a grey-green
color and a more compact consistency than under normal conditions.
The stomach of the frog was hyperemic; no special changes were

noted in the abdominal cavity, and the lungs were normal,

Frog no. 2, weighing 45 g, At 2 PM, 8 ml of a 20% corn silk
infusion was introduced into its abdominal lymph sac, and 30 min.
later the frog became more aﬁathetic. At 4 PM, a slight edema of
the eye lids was noted, and the frog showed a weak response to ex-
ternal stimuli; At 7 PM, the breathing became very intermittent,
and the frog did not respond to external stimuli. At 8 PM, the
frog was dead, and its weight was 60 g. After dissection, a
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of mucus. The bladder was filled, and no special changes were
noted in other organs,

I. I. Sivertsev has tested the toxicity of a corn silk infu-
sion. The preparation used was a transparent reddish-brown liquid,
and it was tested on frogs, guinea pigs, rabbits and dogs.

On 17 October, the following amounts of a 10% corn silk
infusion were introduced into the abdomingl lymph sac of 3 frogs,
weighing 58, 65 and 61 g: the first frog received 5 ml, the
second 6 ml, and the third 10 ml. On the next day, the frogs were
very épathetic, edematous (swollen), with particularly swollen
lower eyelids. On weighing, it was found that the frogs had gained
a considerable amount of weight, and this weight gain was greater
than the weight of the infusion introduced, Thus, frog no. 1
(which had received 5 ml of the infusion) gained 17 g in weight,
frog no. 2 (which had received 6 ml) gained 19 g, and frog
no. 3 (which had received 10 ml) gained 23 g, The frogs were
kept in half-liter glass jars, containing a small amount of tap
water, and their weight had apﬁarently increased due to absorption
of water through the skin, since they did not receive any other

kind of liquid.

‘During the next few days, the frogs remained very apathetic,
but their weight dropped steadily. One week after introduction
of the infusion, the apathy of the frogs began to decrease, and
their weight was almost back to the origipal weight on the 12th
day after the infusion was introduced. All 3 frogs remained alive,

A further series of tests on the toxicity of the infusion
was carried out with 5 guinea pigs, weighing from 360 to 435 g3
one of these (No. 3) was a control and did not receive the infu-
sion. A 20% corn silk infusion was injected subcutaneously into
the right thigh region of the 4 other guinea pigs; no. 1 received
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8 ml, no. 2 - 9 ml, no. 4 - 7 ml, and no. 5 - 10 ml. Three days
after injection, no deviations from the norm in the behavior of
the guinea pigs could be detected, and no infiltrate at the injec-
tion site was noted, However, the weight of 2 guinea pigs drop-
ped slightly (by 10-20 g), and the weight of the control guinea
pig also dropped at the same time; the weight of the other 2 guin-
ea pigs, however, increased, but in an insignificant amount

(by 15-25 g). Four days after the first introduction, the in-
fusion was injected a second time into the same 4 guinea pigs,

but into the left thigh region: no. 1 received 11.5 ml, no, 2 -
12.5 ml, no. 4 - 12,5 ml, and no. 5 - 12,5 ml,

On the next day after this second introduction, an infil-
trate was noted at the injection site in 3 guinea pigs, but no
infiltrate was observed in guinea pig no. 1. Three days after
introduction of the infusion, in none of the guinea pigs could
an infiltrate be observed at the injection site, where it had
completely'dissolved. No deviations from the norm whatsoever in
the behavior of the guinea pigs could be noted after the second
introduction of the infusion. The next day after injection of
the infusion, the weight of the test guinea pigs dropped by 30-
40 g (it increased by 5 g in the control), but in the follow-
ing days their weight started to increase, and after 12 days, in
guinea pigs no. 2 and 4, it even exceeded by 50 g the ori-
ginal weight (i.e. the weight prior to the first introduction
of the infusion), while the weight of no. 1 and 5 and of the con-
trol returned to its original value. Further observations of
the guinea pigs were stopped 12 days after the first introduction
of the infusion.

Further, tests were carried out on 4 dogs: no. 1 weighed
10.05 kg, no. 2 - 15.6 kg, no. 3 -.8.15 kg, and no. 4 - 7.15 kg.
Dog no. 1 received 21 ml of the corn silk infusion, and dog
no. 2 received 15,6 ml, Two hours after introduction of the
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infusion, dog no. 1 began to limp slightly on its left leg, but
this symptom disappeared the next day. No other changes in the
behavior of the dog could be noted. Five days after the first
introduction, the same 2 dogs received a second subcutaneous
injection of a 5% infusion into the right thigh region: dog no. 1
received 43 ml (4 ml/kg live weight) and dog no. 2 received

40 ml1 (2.6 ml/kg live weight). This time, no changes whatsoever
in the behavior of the dogs could be noted. The weight of dog |
no. 1, 10 days after injection, increased by 700 g, and the weight
of dog no. 2 decreased by 300 g.

In two other dogs, the corn silk infusion was introduced
into the stomach through the mouth by means of a stomach probe,
Dog no. 3 received 163 ml of a 10% infusion (20 ml/kg live
welght), and dog no. 4 received 320 ml (150 ml of 10% infusion
and 170 ml of a 5% infusion, equal to 44 ml/kg live weight),

No disturbances in the behavior of the dogs were noted. Five
hours after the first introduction, dog no. 3 received 504 ml
of a 5% infusion (60 ml/kg weight), and dog no. &4 received

470 ml of a 5% infusion (65 ml/kg weight), Their behavior re-
mained unchanged. Ten days after the first introduction of the
infusion, the weight of dog no. 3 increased from 8.15 to 9 kg,
and that of dog no. 4 from 7.15 to 7.2 kg.

The last series of tests was carried out on 5 rabbits by
intravenous injection of a sterile 20% corn silk infusion.
Rabbit no. 1 (weight 1.7 kg) received 9 ml of a 20% infusion, by
injection into the ear vein, rabbit no. 2 (weight 1.64 kg) re-
ceived 14 ml, rabbit no. 3 (weight 1.97 kg) - 10 ml, rabbit no. 4
(weight 1.75 kg) - 10 ml, and rabbit no. 5 (weight 1,61 kg) -
10 ml. Four days later, the weight of all rabbits decreased by
50 to 135 g, but no other changes were noted. Four days after
the first introduction, the rabbits received a second intraven-
ous injection of the infusion: rabbit no. 1 received 9.5 ml,
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rabbit no. 2 - 7 ml, rabbit no. 3 received 3 ml intravenously and
10 ml subcutaneocusly (into the left thigh region), rabbit no. 4
received 5 ml intravenously and &4 ml subcutaneously, and rabbit 5

received 9 ml intravenously.

No changes whatsoever were noted in the behavior of the rab-
bits, which started to eat beets immediately after injection of
the infusion. It should be noted only that 3 days after the
second introduction (i.e. 7 days after the first injection) the
weight of the rabbits dropped: in rabbit no., 1, it dropped from
1.71 kg to 1.55 kg, in rabbit no. 2 - from 1.64 kg to 1.43 kg,
in rabbit no. 3 - from 1,97 kg to 1.77 kg, in rabbit no. 4 - from
1.75 kg to 1.475 kg, and in rabbit no. 5 from 1.61 kg to 1.545 kg,
i.e. the weight loss occurred on a scale averaging from 65 to
275 g for each animal,

Thus, tests with 5-20% corn silk infusions in the above
amounts showed that such infusions are practically non-toxic for
guinea pigs (on subcutaneous injection), for dogs (on subcutaneous
injection and peroral introduction into the stomach), and for
rabbits (on intravenous injection).

The data thus obtained served as a basis for carrying out
more extensive experiments aimed at studying the therapeutic
properties of a corn silk infusion; the results of such studles
will be published by us as material becomes available,

All the tests described above were performed in the pharm-
acology laboratory of the V. M. Molotov Kazakh Medical Institute
under the direction of Prof. I. I. Sivertsev,
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CONCLUSIONS

1. When kidney stones, obtained from patients during oper-
ations, were subjected to the effect of 3, 5, 10 and 20% corn
silk infusions, a dissolution of stones consisting of carbonates
was observed, and a destruction, with formation of sand, was
observed in stones consisting of urates and oxalates. The corn
silk infusion did not exert a dissolving and destructive effect
on kidney stones consisting of oxalates,

2. Destruction and dissolution of kidney stones under the
effect of corn silk infusions was more rapid at a definite tem-
perature. A temperature of 37°C was particularly effective.

3. 1In our tests, a corn silk infusion did not exert any
bacteriostatic and bactericidal effect on a number of pathogenic

bacteria.

4, Corn silk infusions (5, 10, 20%) did not exert any toxic
effect when injected subcutaneously into guinea pigs (in doses
of 7-12 ml), or intravenously into rabbits (in doses of 3-10 ml),
or subcutaneously (in doses of 40-45 ml) or perorally into the
stomach of dogs (in doses of 163-320 ml), and also when intro-
duced into the lymph sac of frogs (in doses from 5 ml on). Frogs
died only when 6~9 ml of a 20% infusion was introduced.,

SUMMARY

As is known, corn silk preparations are used as a cholagog
in clinical practice., On the basis of our tests, a corn silk
.infusion can be recommended under clinical conditions also for
the treatment of patients with urolithiasis., However, we do not
recommend the use of infusions stronger than 3% by people suf-
fering at the same time from urolithiasis and hypertonic disease,



and also by old people, since in our tests an intravenous injec-

tion of a 5% corn silk infusion raised the blood pressure of dogs.
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Description:

Acute Toxicity:

Short-~term
Studies:

Special Studies:

SUMMARY

Corn Silk (Zea) is composed of the fresh styles and
stigmas of Zea Mays Linné; i.e., the so-called "silk"

of the ear of Indian corn or maize (27).

The MLD of corn silk for frogs via the abdominal lymph
sac is 24,000 mg/kg BW (il). For dogs, it is greater
than 6574 mg/kg BW per os (11).

Carvacrgl, a major flavor component of the essential
0oil of corn silk, has a Lethal Dose (LD) of 75 mg/kg BW
for frogs subcutaneously (jZ). In rabbits and cats,
the LD is 100 mg/kg BW orally (32,34).

Guinea pigs, rabbits, and dogs tolerated divided doses
parenterally over a five-day period totaling as much

as 11,320, 2561, and 618 mg/kg BW, respectively (11).

Loss of weight was the only significant symptom poted
(11). In the case of guinea pigs, the effect (36—40 grams
loss) was transient (il). Rabbits were 65 to 275 grams
below the starting weight at the end of an experimental
period of eight days (11). One of two dogs lost 300 grams
over a ten-day period; the other animal gained 700 grams (11).

Corn silk (1:10,000) caused complete hemolysis of blood
corpuscles in physiologic saline within a few minutes (06).

Kidney stones consisting of carbonates were gradually
dissolved by corn silk infusion (aqueous) in concentra-
tions of 3, 5, 10 and 20% in vitro (11). Stones contain-
ing phosphates and urates were disintegrated with the
formation of "sand” (11). There was no noticeable effect

on kidney stones consisting of oxalates (11).



Biochemistry:

Corn silk contains a water-soluble feeding stimulant
for corn earworm larvae (25,33). In the field, the
larvae actually feed in the silk mass for 8-10 days
before reaching the kernel (25).

Corn silk extract injected into hypertensive rats in
doses of 0.1 mg/kg BW for 4 consecutive days lowered
blood pressure from 17-827% of pre-treatment values
without any evidence of toxic effects. There was no
significant effect on the blood pressure of normotensive
rats (37). In dogs, on the other hand, intravenous
injection of a 5% corn silk infusion (aqueous)caused an

elevation of the blood pressure (11).

An unidentified alkaloid in corn silk is reported to
cause psychic excitation, delirium, and tremors after
prolonged use (06). Side effects are increased salivary
flow, vomiting, colics, and watery diarrhea (06). Corn
silk has been reported to have physiologic effects as a
diuretic (06,11), a heart stimulant (06,27), a bile
secretion stimulant (11), a blood coagulant (11), an
anti-diabetic (19), an antiobesic (06) and a narcotic
(19). X
Corn silk and corn silk fluidextract have been used since
the days of folk medicine for the treatment of a variety
of human diseases such as heart disease accompanied by
edema (06), disorders of the urinary tract (06,11),

obesity (19), diabetes (19), kidney stones (l1), gout (06),
rheumatism (06), and gonorrhea (35). According to one
authority, corn silk is probably of little value in treat-
ment of dropsy of heart disease (27).

i1



Consumer Exposure:

Corn silk is a direct food additive employed as a
flavoring ingredient in maple, nut, and root beer
flavors (12). Foods in which it 1s used are baked
goods, candy, ice cream and ices, and non-alcoholic

beverages (12,15).

Estimated average daily intakes from all food categories
range from 0.1 mg for infants to 3.83 mg for children
and adults (13). Maximum estimated daily intakes vary
from 0.17 mg to 7.31 mg for these age groups (13).

Foods 1n which corn silk is employed at the maximum use
level are baked goods (26.4 ppm), beverages type I
(21.6 ppm), and soft candy (16.7 ppm) (13).

The total 1970 poundage reported to FEMA and NAS
(five reports) was 405 pounds (13).

iid



CHEMICAL INFORMATION

I. Nomenclature

A. Common name:
Corn Silk (Zea)
Corn Silk Fluidextract
B. Chemical name: No information
C. Trade names and Synonyms:
Corn Silk (Zea): Stigmatis Maidis; Styli Maidis (Latin);
Stigmata Maidis (hom.); Maisgriffel,
Maisnarben (German); Stigmates de Mais
(French) ; Estigmas de Maiz (Spanish);
Estigmes de Milke (Port.) (19).
Corn Silk Fluid extract: No information
D. Chemical Abstracts Services Unique Registry Number:
Corn Silk (Zea): 977000795
Corn Silk Fluidextract: 977000784

I1. Ewmpirical formula A
Corn Silk, like many other plant products, is composed of a varilety

of substances. Hoppe (19) gives the following information on the chemical

composition.
Table 1. Chemical Composition of Corn Silk (Zea) (19).

Substance Amount (approx)
Tannin 11.5-13.0%2
Resin 2.5%
Saponins, brown dye, flavones 2.25-3.00%
Fatty o11® 1.85-2.25%
Bitter product (glucoside) 1.0%
Essential oil (Carvacrol, 18%) 0.1-0.2%
Alkaloid (unidentified) up to 0.05%

8 According to other data 3.55-4.15%

With arachic (arachidic) and linoleic acids, pentosans, pentoses.



According to Berger (06), the most important components of therapeutic
significance in corn silk (fresh corn filaments) are given in Table 2.

Table 2. Chemical ngponents of Corn Silk (Zea) (06).

Fatty oil 1.85-2.55%
Essential oil 0.08-0.127%
Rubber-like products 2.65-3.80%
Resin 2.25-2.78%
An alkaloid traces-0.05%
Glucosidic "bitter product" 0.80-1.15%
Saponins 2,25-3.182
A brown dye 1.00-1.80%
Tannins 11.60-13.20%
Reducing sugar? 3.55-4.15%
Mineral products 4.85-5.25%
Moisture 11.00-15.00%
Cellulose -—--

8 wrhe reducing sugar is arabinose"



Tsukinaga (35) reported the following analytical results for corn silk.

Table 3. General Chemical Composition of Corn Silk (Zea ) (35).

Per 100 Parts of Per 100 Parts of

Constituent Alr-Dried Sample Anhydrous Sample
Moisture 12.65 -
Crude fat 1.92 2,20
Crude protein 16.63 19.04
Soluble nitrogen-free compounds 45.50 52.09
Crude fiber 17.70 20.26
Crude ash 5.60 6.41
Total nitrogen 2.83 3.24
Protein nitrogen 2.25 2.58
Nonprotein nitrogen 0.58 0.66
Pentosan 15.60 17.86
Methylpentosan Trace amount Trace amount
Reducing sugars 1.90 2.17
Nonreducing sugars Trace amount Trace amount
Galactan " "
Total acids (in terms of 0.49 0.56

sulfuric acid)

Table 4. Inorganic Components of Corn Silk (Zea) (35).

Per 100 Parts of Per 100 Parts
Constituents Air-Dried Sample Of Dried Sample

Moisture 12.65 -

Ash 5.60 6.41
Hydrochloric acid soluble 0.15 0.17

silicic acid (5102)

Iron oxide and Al203 0.33 0.33
Lime (Ca0) 00.61 0.70
Mg0 0.56 0.64
Potassium (K20) 1.67 1.91
Soda (Naj0) 0.16 0.18
Phosphoric acid (ons) 0.56 0.64
Sulfuric acid (S03) 0.03 0.03
Chlorine (Cl) 0.30 0.34




Rademaker and Fischer (29) determined the presence of maizenic
acid (See Fig. 1), phlobaphene®, and albuminoids in corn silk. The dried
silk contained 2.25% maizenic acid (é%). Dzhamalieva (}1) reported the
presence of vitamins C and K.

Known constituents of corn silk with chemical information are:

Carvacrol C10H;40 (06,19,34)
Phytosterin C27H,g0 (35)
Arachidic acid Ca0H4002 (19,34)
Linoleic acid C18H3202 (19, 34)
Glucose CgH1206 (34,35)
Arabinose Cs5H1 005 (06,34)
Vitamin C CgHlgOg (11,34)

Carvacrol is a pungent, spicy compound found in corn silk and several
other plant oils and essences (See CHEMICAL INFORMATION, VI, VIII). The
natural and synthetic products are employed as food flavoring agents (38).

NOTE: Data on carvacrol were included in several other sections of
this monograph because of its importance as a major constituent
of the essential oil of corn silk (approx. 18%) and the only
component thus far established with certainty (06,19).
Moreover, its solubility characteristics would result in its
being highly concentrated in tinctures and certain refined
flavoring essences (CHEMICAL INFORMATION, VI). It has been
found to be quite toxic (See Acute Toxicity Table 5).

8 Reddish-brown coloring matter found in plant material,

particularly various barks
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Figure 1. Maizenic Acid X700 (29)

Structural Formula

Corn Silk (Zea): No information
Corn Silk Fluidextract: No information
Carvacrol (34)

CH,
OH
CH (CH3)2
Molecular Weight
Corn Silk (Zea): No information

Corn Silk Fluidextract: No information
Carvacrol: 150.24 (08)

Specifications
Corn Silk (Zea): No information

Corn Silk Fluidextract: No information

Carvacrol?



1
The Food Chemicals Codex, 2nd edition,.1972, gives the following

specifications for carvacrol (09):

Assay. Not less than 98 percent, by volume, of phenols.

Refractive index. Between 1.521 and 1.526 at 20°.

Solubility in alcohol. Passes tests

Specific gravity. Between 0.974 and 0.979.

Limits of Impurities l
Arsenic (as As). Not more than 3 parts per million (0.0003 percent).
Heavy metals (as Pb). Not more than 40 parts per million (0.004 percent).
Lead. Not more than 10 parts per million (0.001 percent). (Rage 175)

VI. Description
A. Corn Si1lk (Zea)

“Corn silk or Zea consists of the fresh styles and stigmas of Zea Mays
Linne" (27).

""Zea occurs as slender filaments from 10 to 20 cm. in length, and
about 400 microns in diameter, purplish red through pink, reddish orange,
brown, yellowish brown to greenish yellow. The stigmas are bifid, the
segments being very slender, frequently unequal, and up to 3 mm in length" (27).

B. Corn Silk Fluidextract: No information

C. Carvacrol

Carvacrol is 'a colorless to pale yellow liquid comsisting mainly of
a mixture of isomeric carvacrols (isopropyl o-cresols), and having a pungent,
spicy odor resembling that of thymol" 09).

It 18 freely soluble in alcohol and in ether but practically insoluble
in water (09,34). The physical constants are (34):

d0: 0.976
bp : 237-238°C
mp 0°C approx.
20,
nq : 1.52295

It is volatile with steam (34).



The Food Chemicals Codex states that carvacrol should be stored in
full, tight, preferably glass, tin-lined or other suitably lined con-
tainers in a cool place protected from light (09).

VII. Analytical Methods
A. Corn Silk (Zea): No information
B. Corn Silk Fluidextract: No information

C. Carvacrol:
The Food Chemicals Codex gives the following analytical methods for

carvacrol (09).

Tests
Assay. Proceed as directed under Phenols, page 898

Refractive index, page 945. Determine with an Abbe or other
refractometer of equal or greater accuracy.

Solubility in alcohol. Proceed as directed in the general
method, page 899. One ml. dissolves in 4 ml. of 60 percent
alcohol to form a clear solution.

Arsenic. A Bample Solution prepared as directed for organic
compounds meets the requirements of the Arsenic Test, page 865.

Heavy metals. Prepare and test a 500-mg. sample as directed
in Method II under the Heavy Metals Test, page 920, using
20 mcg. of lead ion (Pb) in the control (Solution A).

Lead. A Sample Solution prepared as directed for organic com-
pounds meets the requirements of the Lead Limit Test, page 929,
using 10 mcg. of lead ion (Pb) in the control. (Page 176)

VIII. Occurrence and Levels
A. Plants
Corn Silk (Zea): Corn Silk or Zea is the so-called "silk" of the ear

of ordinary Indian corn or maize (27).
Corn Silk Fluidextract: Does not occur naturally. An extract of Zea.
Carvacrol: Carvacrol 1is found in oil of origanum, lovage oil, Dittany
of Crete oill, oregano, thyme, marjoram, summer savory (12,34).

B. Animals: No information



C. Synthetics
Corn Silk (Zea): Pharmaceutical preparations.

Corn Silk Fluidextract: Pharmaceutical preparations..
Carvacrol: Carvacrol is used in food flavors (See BIOCHEMICAL ASPECTS,

Corn Silk, VI), as a disinfectant, and in organic syntheses (12,34,38).

D. Natural Inorganic Sources: No information.




o U3BECTHSI 001
AKALEMHUHU HAYK KA3AXCKOII CCP
1954 Cepua guanoroeun u meduyunnt Bung. 3

b, O. HWKAMAJHEBA

O PAPMAKOJIOTHYECKOM HEVCTBHU HACTOS
BOJIOCKOB KYKYPY3DL! (STYGMATA MAYS)*

Coo6Guienne I

El

Hsz Cexktopa smurpobuorceun Arxaderuy nHayx Kasaxckoii CCP

Mouckanicunas Gonesus H3BCCTHa UCJIOBCUCCTBY CO BpeMell Iy6OKoH
JAPEBLOCTII.

[lo mmemno muorux apropon 5710 3aGodcsaiie nyeer HanOoJsblwee pac-
fipocTpanciuie B cTpanax ¢ mapsunm  kaumatoM, B CCCP  mouekamennas
Coae3nn wanie Beipeuaetest B paiionax Cpeancii Azun, Cpenueii Bouiry, Ap-
nenuyt, Ipysinn u 3anaanoii Cubupi.

DTHOAOTIST AaHIOr0 3a60JCBANNS 110 HACTOSHICIO BPCONMCHIL MOKA elie
ORONUATCALIO He YCTANORACHA, H 1O 3TOMY BONPOCY CVILCCTBYIOT Pa3JHYHBIC
Muenisi. Dosibnnetso ncenenoparesiell BO3HIKHOBCHE MoyeKaMeHHofi 6o-
Je3HH OODACHSIOT HAapylleHHEM KOJVIOHAANBHOIO COCTOSIHHSI MOYH, NMpHBOAS-
UICTO K 1IRMCHCHHIO COJICROTO €OCTaBa MOYI, HAPYIICHHIO 3aUITHON bynk-
IHH €C KOJJIOUAOB, UTO BLIPAXKAETCs B BLINALEHIH CONEBOrO 0CajaKa, KoOTo-
DL BIOCACACTBIN OPHOOPETAET BHA KAMCHIICTOrO oGpa3soBanus.

Eern n apyrite oGusiciicnns  Bosmknoes MouexaMeuunoii  GoJic3Hi,
HANPOMED, 31 CUeT Uu30bITKa OEaKOBLIX  LOEICCTB B nuwe (Fpnauen),
Mapywemis nutanns n oGyeda Beuteers  (C. T decnopos), aBHTaMB-
nozop  (Onyunnukos 1 Facnapesin), a  Tawke mH$eKoLNbLIX  npo-
UeCCOB, BLI3LIBACMDLIX  CTa(IJIOKOKKaMII, CTPCNTOKOKKAMI,  KiHIIeYHOHN
Manouxoit 1 apyrimu  Gakrepusinn,  Ilpn 3To HACTYNACT, 1O MHe-
HIIO  aBTopoB, PpsSA  H3MCHCHI] GUBHKO-XIIMINCCKOTO  COCTOSHMS MO-
Ull, YTO BCJACT K BLITAICIHIIO Oel1koBo-concsoro ocaska, KOTOPLI, yNJIOTHS-
ACh, NMPHOGPCTACT BH KaMHs (Cnacoxkyxouxnii, I'prinnes, Ieancrpom).

Kax viasuinaor P M. Ppomureiin 1 H. 1. Enancxnii, onuoii 13 npru-
Yl 06pa3oBaniisg KaMncii HoYeK MOIKET 6LiThL 3a6oseBane NapamnTOBHAHBIX
KCJIC3, MpPH KOTOPOM lapyiliaeTcst, Kak H3BLCTHO, KaJbIHCBLIT 06MeH.

PaGoramuy K. M. Buixopa (1 cro yucunkon — Banaxwnnoi, Koxanonu-
Ya 1 JIp.) yCTaHOBJeHA CBA3D MEeX/ly KODPOii TOJJOBHOrO MO3ra ¥ JAesTeb-
fioctbio mouck. K. M. Buikon npumes x BLIBOAY, UTO «NOUKA 1IMEET npeacTa-
"BHTCALCTBO B Kope Mosras. Oneiter Koxanosniua ¢ HCCOMIICHIIOCTBIO JlOKa3a-
‘I, YTO Npi BO3HHKHOBCHHIT OYAaTa TOPMOZKCITIST B KOpC TOJ0BHOIO MO3ra B
Moue noKeT pe3KO yneanuHTLES coaepxanne caxapa,

Hekotopric asropur (Enancknii, UImykaep) ykasninaior na ¢pocharypuio
(¢ ofipaszonamien i Ges obpasonainis kanmneli) Kak wa nanGosace siprii npu-
MCp BeCAYHICH POJIH NCHTPAJBHO HCPBHOI CHCTCML B Pa3BHTHH MOUCKaMEeH-
n0ii Gosesni. : '

* ot wapomy nassannes “ROJOCOK  KYRYPY3ULY anTop  HOJAPAIVMCBRACT JUHIHIOE
BOJOCORILMIOC LB KYKypysnoro upetka (npni, pet).
£ =20



